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PREFACE 

In the introductory chapter I have endeavoured to express my obliga- 
tions to the numerous ladies and gentlemen who by their courtesy have 
rendered possible the investigati6n of an important earthquake, and by 
many a kindly gleam of sympathy have lightened a heavy labour. 

A work like the present appeals to but few scientific men, and to a 
still smaller proportion of general readers, and my best thanks are there- 
fore due to the Council of the Royal Society for a generous gift from 
their Publication Fund, without which the book could not have been 
printed. To a Committee of the same Society I am also indebted for 
a grant from the Government Research Fund, from which the expenses 
of investigating the earthquake were defrayed. 

It is difficult for me to express adequately my thanks to Professor 
Lapworth without appearing to use the language of exaggeration. 
Every geologist will recognise his touch in the final chapter ; but I feel 
also that whatever of pleasure there is in the pursuit of my life, and 
whatever of value there may be in the fruits of it^ are largely owing 
to the bracing influence of his friendship. 

Charles Davison. 

Birmingham. 
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CHAPTER 1 

INTRODUCTION 

The most important seismic district in these islands is the well-known 
village of Comrie in Perthshire, situated close to the great fault which 
forms the southern boundary of the Scottish Highlands. The northern 
boundary of the same region is another prominent fault, at different 
points of which, but especially in the neighbourhoods of Ben Nevis 
and Inverness, earthquakes are far from uncommon. Within the last 
forty years, rather severe shocks have also originated in Pembroke- 
shire and Essex, in or near the west of Yorkshire, and in the district 
with which this work is more immediately connected, the south-east 
of Herefordshire. 

Of all these districts, the last is the most favourable from a 
seismological point of view. It is not interrupted by great arms of 
the sea in the very places where it is most important to have a large 
number of detailed observations. The counties of Brecon and Eadnor, 
lying immediately to the west, are indeed mountainous and rather 
thinly peopled, but, with these exceptions, the central area is one 
over which villages and country houses are closely and uniformly 
distributed, it is crossed in all directions by a network of railway 
lines, and at no great distance from the origin are several large towns 
containing numerous capable and intelligent observers. 

Again, while the eaithquake of 1896 was strong enough to be 
interesting, it was not too severe for accurate study. Those who felt 
the shock were able to bestow their full attention upon it, and many 
of the narratives which follow bear witness to the closeness of obser- 
vation and the freedom from exaggeration of my correspondents. 

The time at which the earthquake occurred (shortly after half-past 
five in the morning) was in one respect unfortunate, for a large 
number of the observers were asleep when it began. As a rule, how- 
ever, they were easily awakened, and so lost only the earlier part of 
the sound-vibrations. The advent of Christmas may have delayed 
the writing of many accounts, but, on the other hand, it was the 
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means of uniting witness^ {it)(iL(!iH'Srent parts of the country under 
one roof. It is thepef $>Y(!t ^i^Eout exaggeration that I say that con- 
ditions so favouraldTe/'alicr observations relatively so numerous, have 
rarely, if evet^ fa!kgf^ to the lot of any seismologist. 

CpUtibltsni {/ Evidence, — Having felt the shock myself, I was able 
to begid £kih work of collecting evidence without delay. My first step 
• ••*•. vi^^'seek the co-operation of the newspaper press, and within five 
**•! *• *-days letters asking for information were sent to all the more important 
papers published in the country, the total number being about 400. 
How many of these letters were inserted I have no means of knowing, 
but the number must have been very large, and I should like to take 
this opportunity of tendering my best thanks to the editors of these 
journals for the great help which they have given in my attempt to 
investigate the earthquake. 

Not a few newspapers added largely to our knowledge of the 
shock by the admirable reports which appeared in their columns. The 
information they contain is of course not always reliable. Many 
letters were meant to be amusing, and others exhibit defective observa- 
tion on the part of their authors ; but to a seismologist the exaggera- 
tions are obvious, and the errors are as a rule, I believe, easily 
detected. When these accounts are eliminated, there is left a large 
residue, valuable from a scientific, and interesting from a local point 
of view. Though a good deal of repetition naturally occurs in 
different journals, some idea of the amount of information collected in 
them will be obtained from the statement that my series of newspaper 
reports, if continuously extended, would form a column 200 yards in 
length.^ 

As soon as my letters to the newspapers were finished, I began to 
make my usual inquiries, first in the counties immediately surrounding 
the epicentre and afterwards in those more remote. For the towns 
and larger villages, my letters were directed whenever possible to 
well-known scientific men residing in them. For the country districts, 
I relied almost entirely upon the help of the clergy, and it is a 
pleasant duty to acknowledge the debt which I owe to their keen 
powers of observation, as well as to their courtesy and the kindly 
interest they have taken in the work. To them, and to all the ladies 
and gentlemen who have assisted me by recording their experiences, I 
beg to offer my sincere and very hearty thanks. 

I endeavoured also to secure the assistance of various public bodies 

^ Among the papers which have contributed most to our local knowledge, I may 
mention the Birmingham Daily Oazette^ Birmingham Daily Posty Bristol Observer^ 
Western, Daily Press (Bristol), South Wales DaUy News (Cardiff), Western Mail 
(Cardiff), Gloucestershire Echo (Cheltenham), Her^ord Joumalj Hertford Times^ 
Leicester Chronicle^ Liverpool Covrieir^ Liverpool Daily Post, Northampton Herald, 
Osxoestry and Border Counties Advertiser, Western Morning News (Plymouth), Shejfield 
Daily Telegraph, Staffordshire Advertiser (Stafford), Worcester Herald, Worcester 
Journal, and Worcestershire Chronicle (Worcester). 
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in collecting the necessary materials, and I have gratefully to 
acknowledge the ready courtesy with which in several cases my 
request was granted. By the order of the Elder Brethren, copies of 
my printed questions were sent to the chief keepers of the lighthouses 
on the English coast Mr. C. S. Dennis and Mr. J. Gait, the general 
managers of the Cambrian Kail way and the Brecon and Merthyr 
Kailway, forwarded my papers to the stationmasters in the service of 
their respective companies, and increased my debt to them by further 
collecting and returning to me the answers. Mr. J. L. Wilkinson, 
the general manager of the Great Western Kailway, gave me a most 
useful introduction to the stationmasters employed by that company. 
From the signalmen and other officials on the above lines, I received 
many good determinations of the time of occurrence. 

Through the kindness of the officers, my request for information 
was communicated to the members of most of our leading provincial 
scientific societies. Mr. G. K. Griffith, the Secretary of the Chester 
Society of Natural Science, and Mr. H. Wilkins, the Secretary of the 
Nottingham Naturalists* Society, forwarded a copy of my questions 
to every member of these societies, and in this way about 800 forms 
were distributed. In other cases, copies were laid upon the table at 
the societies' meetings, and were afterwards filled in and forwarded 
to me by some of the members present. I have not always been able 
to identify the papers thus returned to me, but I beg to thank Mr. 
C. B. Holdsworth and Mr. J. W. Bodger for the valuable accounts 
which they sent from the members of the Bradford Scientific Associa- 
tion and the Peterborough Natural History Society. The records 
from the county of Essex are necessarily few in number, but they 
would have been still more scanty had it not been for the notice 
which Mr. W. Cole inserted in that ideal journal of a provincial 
society, the Essex Naturalist, 

The results of the inquiries made through the medium of scientific 
societies have, I must confess, been somewhat disappointing, both to 
myself and to the gentlemen who have endeavoured to aid my work 
at so liberal an expenditure of their own time and labour. It is 
difficult to account for this except on the supposition that our 
provincial societies are largely maintained from a sense of duty or 
local patriotism rather than from a direct personal interest felt by the 
members in their work. I should add that it is in quantity only, not 
in quality, that the records thus obtained are deficient. 

I am also indebted to several other gentlemen, who, acting in a 
more or less private capacity, have rendered most timely and welcome 
assistance in securing records of the earthquake. Mr. H. Cecil Moore, 
of Hereford, has been unwearied in making inquiries among the members 
of the Woolhope Naturalists' Field Club, of which at the time he was 
President, and among his friends and patients. Much of the informa- 
tion given below with reference to the damage to buildings in and 
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near Hereford is due to his careful investigations. Mr. E. Greenly, 
F.G.S., formerly of H.M. Geological Survey, and now residing at 
Achnasheen, near Bangor, has laid me under a great debt, not only for 
the numerous records which he has so willingly collected from the 
counties of Anglesey and Carnarvon, but also for the valuable note 
which he has contributed to this work on the relations between the 
geological structure of the ground and the nature and intensity of the 
shock. In the work of collecting evidence, he has, he informs me, 
been assisted by Miss Grace Ellis and Mr. Ivor Pryce, to whom my 
thanks are also due. Prof. Grenville A. J. Cole, F.G.S., of the Royal 
College of Science, Dublin, at once took steps to secure the preserva- 
tion of records of the shock in Ireland. He wrote on my behalf to 
the principal })apers published in the capital, and afterwards presented 
me with a series of valuable letters obtained in reply to them. Our 
knowledge of the earthquake as it affected the sister island is largely, 
almost entirely, owing to the very thoughtful and kindly interest 
which he has taken in the subject. 

Several accounts of the earthquake have appeared in scientific 
journals, and the authors of these have generously allowed me to 
make use of their materials. Mr. G. J. Symons, F.RS.,^ forwarded 
some letters and a collection of newspaper cuttings. Mr. H. G. 
Fordham^ and Mr. J. Lomas, F.G.S.,^ lent me their series of records 
from Hertfordshire and the adjoining counties in the one case, and 
chiefly from the neighbourhood of Liverpool in the other. 

To many other gentlemen I am greatly obliged for a number of 
very valuable accounts of the earthquake collected from the districts 
in which they reside. Especially I may mention the names of Mr. 
W. Heward Bell, F.G.S., of Holt (near Trowbridge), Mr. H. Arnold 
Bemrose, F.G.S., of Derby, Mr. W. A. Capron of Hartlebury, Mr. J. 
M. Clements of Rhoswirl (near Chirk), Mr. E. S. Cobbold, F.G.S., of 
Church Stretton, Dr. J. Dougall of Welburn Grange (near York), Rev. 
S. N. Harrison, of Ramsey (Isle of Man), Dr. Wheelton Hind, F.G.S., 
of Stoke-on-Trent, Mr. E. Howarth, F.R.A.S., of Sheffield, Prof. C. 
Lloyd Morgan, F.G.S., of Bristol, Mr. H. Ormerod of Westbury-upon- 
Trym, Mr. W. Pearce of Pershore, and Mr. J. G. R. Powell of Malvern. 
Mr. J. G. Wood has furnished me with several accounts from Here- 
fordshire and other places. Lastly, Prof. J. Milne, F.R.S., the well- 
known seismologist, transferred to me a collection of letters which he 
received about the minor shocks before and after the principal earth- 
quake. 

* *'The Earthquake of December 17th, 1896," Meteor. Mag, vol. 31, 1897, pp. 
177-185. 

2 "The Earthquake of the 17th of December, 1896, as it affected the County of Hert- 
ford." Hertfordskirt Nat. Hist. Soc. Trans, vol. 9, 1897, pp. 183-208. 

^ "The Earthquake of December 17th, 1896," Licerpool Oed. Soc. Proc. 1897, 
up. 91-98. 
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List of QTiesiians, — The following is the list of questions enclosed in 
my circular-letter. I give it in full, partly to illustrate my method of 
investigation, partly because reference to it will permit considerable 
abbreviation in the narratives recorded in the next chapter. I should 
mention that the question 4 (g), on the apparent direction of the 
movement, does not appear in the original form. It is inserted here 
because I received much information on this point. Though the obser- 
vations are individually of little seismological value, it will be seen 
in a later chapter that collectively they are not altogether without 
interest. 

1. Name of the Place where the shock was felt. 

2. Situaiion of the Observer. — (a) Whether indoors (and on which 
floor of the house) or in open air. (b) How occupied at the moment of 
the shock. 

3. Time at which the shock was felt, if possible to the nearest 
minute. 

4. Nature of the Shock. — (a) Was any tremulous motion felt before 
the principal vibrations ^ and for how many seconds 1 (b) How many 
principal or prominent vibrations were felt, and for how many seconds 
did they last 1 (c) Was any tremulous motion felt after the principal 
vibrations, and for how many seconds? (d) Did the movement 
gradually increase in intensity and then die away, or were there two 
or more maxima of intensity or series of vibrations ; and, if so, what 
was the interval between them and the order of their intensity 1 ^ (e) 
Were the principal vibrations strongest near the beginning, the middle, 
or the end of the series? (/) Was any vertical motion perceptible, 
and, if so, was the movement first upward and then downward, or vice 
versa ? (g) What was the apparent direction of the movement 1 

5. Duration of the Shock in seconds, not including that of the 
accompanying sound. 

6. Intensity of the Shock. — Was itstrong enough: (a) To make windows, 
doors, fire-irons, etc., rattle 1 {b) To cause the chair or bed on which 
the observer was resting to be perceptibly raised or moved 1 (c) To 
make chandeliers, pictures, etc., swing, or to stop clocks? (d) To 
overthrow ornaments, vases, etc., or cause plaster to fall from the 
ceilings ? (e) To throw down chimneys, or make cracks in the walls 
of buildings ? 

7. Sound phenomena. — (a) Was any unusual rumbling sound heard 
at the time of the shock, and, if so, what did it resemble ? (b) Did 
the beginning of the sound precede, coincide with, or follow, the begin- 
ning of the shock, and by how many seconds ? (c) Did the end of 

^ In the " Notes " accompanying my circular-letter, it is suggested that " the tremu- 
lous motion may be taken as that during which it is not possible to distinguish the 
separate vibrations or to-and-fro movements ; the principal vibrations, when it is possible 
to do 80." 

'•* In the observations recorded in chap. ii. , the answer ** yes " refers to the first part 
of this question. 
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the sound precede, coincide with, or follow, the end of the shock, and 
by how many seconds ? (d) Did the sound become gradually louder 
and then die away 1 (e) Did the instant when the sound was loudest 
precede, coincide with, or follow, the instant when the vibrations were 
strongest, and by how many seconds? (/) Did the sound change in 
character at or about the time when the vibrations were strongest 1 

With one exception, my letters to the newspapers contained only 
the more important of the above questions, namely, those numbered 1, 
3, 6, 6, and 7 a, b, c. Question 4 was replaced by the following : 
*' (a) What was the nature of the shock ? (6) Did the shock consist of 
two distinct parts, separated by an interval of a few seconds ? (c) If 
so, which part was the stronger, and how long was the interval between 
the two parts 1 " My object in .providing this simpler series of ques- 
tions was of course to elicit information from observers untrained and 
unacquainted with scientific methods. From a long experience, I know 
that the testimony so obtained may be of considerable value. 

Summary of Accounts. — The total number of useful replies that I 
have received in answer to my letters in the newspapers and to my 
circulars is about 2100, rather more than half being in answer to the 
former. The number of accounts contained in the next chapter is 
2902. These come from 1940 different places, their distribution 
according to counties, etc., being shown in the following Table. 
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CHAPTER II . 

RECORD OF OBSERVATIONS: PRINCIPAL' EARTHQUAKE • 

In grouping the observations, the county has generally been adopted 
as the unit, and in each county the places are arranged alphabetically, 
with the exception of Hereford, which it seemed desirable to consider 
first on account of the important damage done to buildings in that 
city. The Table at the end of Chapter I. (p. 9) shows the order 
in which the counties are taken, and it will be seen that this is roughly 
a spiral one starting from the central county, Hereford. 

In order to avoid the repetition of terms, I have given the 
narratives as far as possible under the form of answers to my printed 
questions (pp. 7-8), the figures and letters in thick type referring to 
the numbers and parts of these questions. Occasionally it is found 
convenient to depart from this arrangement, and in one or two cases 
of unusual interest the observations are described at greater length. 
Remarks or inferences of my own are inserted within square brackets. 

The name of the observer or of my authority for any statement 
is always quoted, with the exception of those ladies and gentlemen 
who expressed a wish to remain anonymous, and of a few whose 
signatures I have been unable to decipher.^ An asterisk (*) following 
a name indicates that the observer was awake at the beginning of the 
shock, and a dagger (f) that he was roused from sleep by the shock 
or the preliminary sound-vibrations. When neither sign is added, I 
have no information on this point, or the observer himself was doubt- 
ful. In the latter cases, it may, I think, be assumed that he was 
partially aroused by the first of the two parts of the shock, and was 
only fully awakened by the second. 

For all places in England and Wales, the time of occurrence of the 
shock is referred to Greenwich mean time. In Ireland, the standard 
is Dublin mean time, which is twenty-five minutes behind the former. 
An asterisk following the recorded time denotes that special reliance 

^ In some cases, owing to want of information, I regret that I am unable to give the 
proper prefix to the name of my authority. 
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may be placed on its accuracy. I have considered it unnecessary to 
affix the letters " A.M." in every case to the estimates of the time. 

Estimates of the duration of an unexpected and unusual phenomenon 
are, as is well known, almost always in excess of their true value. I 
endeavoured to check this tendency to exaggeration by suggesting in 
my circular-letter that the shock should be mentally repeated, the 
beginning and end being marked, and the interval timed by an 
assistant. My suggestion was carried out in some cases, and these, 
though they may not be the only ones, are indicated by an asterisk. 

The intensity of the shock is referred to an arbitrary scale, known 
as the Eossi-Forel scale of seismic intensity,^ of which a translation is 
given below. It will be noticed that, under each degree of the scale, 
several tests are included. So far as I know, the inventors of the 
scale have made no definite attempt to prove the equivalence of the 
corresponding tests. This is, of course, of the greatest importance, 
and therefore, in order to avoid error, I have almost invariably made 
use of one test only for each degree, namely, that which is indicated 
by italics. The Rossi-Forel scale is admittedly a rough one, but, in 
my opinion, it is difficult to over-estimate its value and the service 
which it has rendered to seismology. 



Rossi-FoREL Scale op Seismic Intensity 

1. Recorded by a single seismograph, or by some seismographs of the 

same pattern, but not by several seismographs of different kinds ; 
the shock felt by an experienced observer. 

2. Recorded by seismographs of different kinds ; felt by a small number 

of persons at rest. 

3. Felt by several persons at rest ; strong enough for the duration or the 

direction to be appreciable. 

4. Felt by persons in motion ; disturbance of movable objects^ doors^ 

windows ; cracking of ceilings, 
f). Felt generally by every one ; disturbance of furniture and beds ; ringing 
of some bells. 

6. General awaking of those asleep ; general ringing of bells ; oscillation 

of chandeliers, stopping of clocks ; visible disturbance of trees and 
shrubs. Some startled persons leave their dwellings. 

7. Overthrow of movable objectSy fall of plaster, ringing of church bells, 

general panic, without damage to buildings. 

8. Fall of chimneySj cracks in the %oalls of buildings, 

9. Partial or total destruction of some buildings. 

10. Great disasters, ruins, disturbance of strata, fissures in the earth's 
crust, rock-falls from mountains. 

^ Bidleitino del Vulcanismo Italians anno iv. (1877), pp. 39-40 ; Archives des 
Sciences phys, et not. 3"* per. t. xi. pp. 148-149. 
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List of Abbreviations 



ah. 


about 


mid. 


middle 


cicc. 


accompanied 


obs. 


observer 


app. 
beg. 
bet. 


apparently 

beginning 

between 


P- 
pr. 

sees. 


preceded 
probably 
seconds 


c. 


coincided 


8h. 


shock 


c. by. 
deer. 


communicated by 
decreased 


80. 

trem. rmt. 


sound 
tremulous motion 


eq. 


earthquake 
followed 


vert. mot. 
vibr. 


vertical motion 
vibration 


grad. 

imm. 

incr. 


gradually 

immediately 

increased 


wh. 

> 
> 


which 

greater than 
not greater than 


int. 
max. 


intensity 

maximum or maxima 


< 
< 


less than 
not le^ than 



HEREFORDSHIRE 

1. Hereford. — ^For the following summary of damage done to 
buildings in this city I am indebted chiefly to the letters which 
Mr. H. Cecil Moore has been kind enough to send me,^ supplemented 
in some cases by information given in the three Hereford newspapers — 
the Times, the JownwXy and the Meicury. 

At the Cathedral the damage was comparatively slight. Inside, 
" a fragment of one of the stones of a lofty arch forty feet high in the 
south transept fell on to the floor. The pinnacles at each of the four 
angles of the central tower previously exhibited signs of decay, but 
upon examination no evidence of any damage by the earthquake was 
found/' except a slight shaking near the apex of the south-west 
pinnacle. The finial of a pinnacle of the Lady Chapel was also thrown 
down. " All the three pinnacles at the western front testify to more 
or less disturbance. Mr. R Clarke, ecclesiastical sculptor, who 
examined them from the lead roofing of the nave, calculates that they 
have been shifted 1^ to If inches." "These pinnacles," Mr. Moore 
adds, "are within thirty yards of the top windows of my house [in 
Broad Street]. I have inspected them with my binocular. In my 
opinion, the central pinnacle is slightly rotated the way of the rotation 
of the hands of a watch, one to two inches. The northern pinnacle is 
still less slightly rotated in the contrary direction, only half an inch. 
The southern pinnacle appears to have undergone no rotation at all, 
but simply to have been horizontally disturbed. A mason (Mr. 
Maddy) who works for Mr. Clarke, and who some twelve years ago 

^ The passages within inverted commas are quotations from Mr. Moore's letters. 
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repaired the caps of these pinnacles, and who has been on the leads 
over the nave and has more closely examined the pinnacles, holds the 
opinion that all three pinnacles are rotated in the same direction, i,e, 
the course of the hands of a watch." According to a diagram, which 
*Mr. Moore has kindly sent me, it would appear that the fractures are 
all horizontal, about five feet from the apex in the central pinnacle, 
and about three feet from the apex in the two others.^ 

The spire of St. Martin's Church, which had already sufifered during 
the gale of March 24, 1895, was cracked right through about twelve 
feet from the apex, the upper portion being shifted bodily out of place. 
Mr. J. Hartree, one of the firm of architects entrusted with the repair 
of the church, informs me that three pinnacles were also cracked right 
through, and the upper portions shifted to one side. A small finial 
of one of the pinnacles at the east end of St. Nicholas' Church fell, as 
well as a portion of a pinnacle on St Peter's ChurcL 

At the Workhouse the damage occurred at the back and front of 
the building, the sides being unharmed. Two chimney-stacks crashed 
through the roof, while others were twisted. One of the chimneys on 
the roof of the infirmary was hurled some distance. The interior of 
the buildings was cracked more or less in places. A large number of 
bricks fell down the chimney into the men's infirmary. In the main 
body of the house, over the able-bodied men's landing, there was a 
large rent in the wall. 

At Barr's Court Railway Station all the seven chimney-stacks were 
shattered, one over the left-luggage office falling to the ground. Two 
stacks of the goods' office were also damaged. 

The total amount of damage to buildings in Hereford is, I believe, 
unknown, but it must have been considerable. Mr. Moore has collected 
a great deal of information on this subject from builders in the city, 
especially with regard to damaged chimneys. Writing to me on 
February 9, 1897, he says: "I have already records from builders 
of about 140 chimneys having been repaired. I have no doubt 
now that more than 200 have suffered." Many of these were 
twisted. According to a mason, "who has already [9th February] 
repaired 36 chimneys, and has about a dozen more on hand, there is 
no rule whatever followed in rotation of chimney-stacks. They are 
twisted in every direction." 

Professor Milne's seismic survey of Tokio^ has prepared us for 
considerable variations of earthquake intensity within a small area, 
and Mr. Moore mentions some curious instances of this kind. " In 
the glass, china, and earthenware establishment of Mr. Cooper, only 

^ Since the above was written, a paper by Messrs. H. Cecil Moore, R. Clarke, and A. 
Watklns has appeared in the Transactions of the Woolhope Naturalists' Field Club. 
This paper contains a diagram by Mr. Clarke in which the directions of rotation of all 
three pinnacles, as well as of the pinnacle of the Lady Chapel, are represented as contrary 
to that of the hands of a watch. 

' Japan Seismol, Spc. Trans, vol. x. 1887, pp. 1-36. 
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three houses distant from Mr. King's substantial lofty building whose 
chimneys were damaged, only one vase fell from the glass shelf upon 
which it stood. Again, in Mr. Oatiield's similar establishment at the 
west end of High Street, only one or two small articles fell, whereas 
several chimneys were seriously damaged near the corner of Broad 
Street and West Street, only about fifty yards distant." 

2. Hereford. — Mr. J. Hartree. 3. 5.34 a.m. 4. ab. 3 prin. vibrs., 
p. and f. by trem. mot The movement wave-like, but not from one direction 
only, rather from two or three directions. 5. ab. 6 or 7 sees. 6. 8, 
books were moved out of their shelves two or three inches. One of my 
chimney-pots broken. 7. a rumbling, like ab. six traction-engines passing 
close by, c and f. the sh. c. f., perhaps 30 seca 

3. Do. — Mr. W. Parlby, C.E. 3. 5.32. 4. a violent rocking or oscilla- 
tion of the bed, ace. by a tremulous jarring sensation, g. N.W. to S.E. 
6. 7, the pictures on the walls were observed afterwards to be out of the 
perpendicular. An ornament on a bracket on the wall was thrown down 
and broken. A slight crack made in the ceilings of a bedroom and the 
kitchen. 7. imm. after the vibrs. a loud subterranean noise, ace. by reports 
resembling the distant booming of heavy artillery, c. f., ab. 10 sees. 

4. Do. — Mr. R G. Barton ♦ (a by Mr. H. Cecil Moore). 3. 5.33 to 5.34. 
4. a. no. b. one series, strongest near beginning, and dying away, 1 to 2 
sees. c. yes, 2 to 3 sees. g. N.K to S.W. 6. 7, clocks both up and down 
stairs stopped at the above time. 7. a heavy steam-roller ; also a piercing 
whirring in the air, wh. died away with a rumble like distant thunder. 
C. f. cL no. e. p. f. yes. 

5. Do. — Mr. J. Carless* (c by Mr. H. Cecil Moore). 3. 5.32 to 5.33, 
4. C. no. e. middle and end. f. yes. 5. ab. 12 to 14 sees. 6. 8, a 
large chimney-stack with five flues in the house next to mine was so shaken 
that about ten feet had to be removed the next day. 7. a heavy grinding 
sound in the distant N.N.K, wh. increased until apparently under the house, 
wh. seemed to be collapsing and falling in. Almost imm. this ceased, there 
was an alarming report of a bomb-like character. 

6. Do.— Mr. W. Pilley* (c by Mr. H. Cecil Moore). 3. 5.32.* 4. a 
trem. or shaking mot f. by a lifting sensation or rocking, g. S.W. to 
W. 5. ab. 6 sees. 6. the ceilings in two of my rooms on the groimd- 
floor are badly cracked from E. to W. 7. a heavy cart approaching in the 
distance, increasing in int, f. by two very distinct crashes like a huge 
chimney falling, with a slight pause between them. The so. ended suddenly. 

7. Do. — ^Anon. (c. by Mr. H. Cecil Moore). 3. ab. 5.35. 4. a slight 
trem. vibr. for a few sees., wL increased until the greatest upheaving 
appeared to be just under the house. 5. prin. vibrs. ab. 15 sees. 6. 8, in 
the adjoining houses chimney-tops and inside flues were thrown down. 

8. Do. — Mr. R F. Morris.! 3. 5.33. 4. the vibrs. grad. incr. and dim. 

6. middle, f. no. 5. ab. 15 sees. 6. -< 5. 7. a rumbling so. like a train 
«5oing through a tunnel, or a very heavy luggage-train over a bridge, 
approaching and receding, c. c. d. grad. died away. e. c. app. 

9. Do. — Rev. J. Trumper.* 3. 5.30. 4. f. yes. 5. ab. 15 sees. 6, 5. 

7. a rushing unearthly so. b. p. ab. 3 sees. So. ceased as the sh. began. 



k 



CHAP. II RECORD OF OBSERVATIONS : PRINCIPAL EARTHQUAKE 15 

10. Do. — Miss E. Love.t 3. 6.35. 4, 7. awakened by a loud crash ; 
then the house appeiired to be lifted from its foundations, shaken back- 
wards and forwards several times, this being ace. by a rumbling noise. Then 
came another crash, exactly like a chimney falling through the roof. 

11. Da — Dr. J. Oswald Lane.^ 3. 5.32. 4. a. yes. b. one series, 3 or 4 
sees. c. yes, 2 sees. d. yes. e. middle, g. S. to N. 6. 4. 7. suV 
terranean thunder, b. c. c. c. cL yes. e. c. f. no. 

12. Do. — Miss J. Beresford. 3. 5.30. 6. 7, a jug in a wash-hand basin 
fell. 7. a heavy peal of thunder. 

13. Do. — Anon. (c. by Mr. W. Mere wether). 3. 5.32.* A watchmaker, 
whose shop is near the Cathedral, ^ tells me that a large clock in his shop, 
which he uses to time all his other clocks by, stopped at 5.32." 

14. Do. — Rev. Canon Sidney Smith t {The Times, Dec. 19). 3. ah. 
6.30. 6. 7, the ceiling of the drawing-room, wh. is on the upper floor, 
was cracked across, and pieces dropped from it, and small articles were thrown 
down. 7. a loud noise. 

15. Ahbeydore, — Rev. A. Phillipps. 3. 5.30. 4. A strong sh., f. within 
a few sees, by two slight ones. 5. 15 sees, or more. 6. -< 5. 7. a so. 
like an explosion, then a rumbling like a traction-engine passing. 

16. Allensmore. — Rev. J. E. Grasett. 3. ab. 5.35. 4. a. yes. b. one 
series of prominent vibrs., ab. 30 sees. c. no. d. yes. e. middle, f. yes. 

6. 7. 7. the so. of an approaching train and then something like blasting 
or an explosion. 

17. Ashpert&tu — Mr. E. Griffiths.* 3. 5.45. 4. a. yes, ab. 1 sec. b. 
one series, ab. 3 sees. 5. ab. 4 sees. 6. 8, cracks in the walla of houses. 

7. a rumbling so. b. p. a little, d. yes. 

18. Aston Ingham. — Rev. H. L. Wliatley.f 3. 5.35. 4. one series. 5. 
ab. 3 sees. 6. 7. 7. noise heard. 

19. Do. — {Hereford Times, Dec. 19.) 6. 8, the chimneys of two 
cottages were shaken down, and chimney ornaments, dishes, and plates fell to 
the ground. 7. sh. ace. by a loud rumbling noise. 

20. Avenbury. — Anon.t (c. by Miss Gaskell). Awakened by a bang like 
an explosion, and then it seemed as if a giant were rocking the bed. 

21. A'lpnestrey. — Rev. J. S. Sidebotham.f 3. 5.40. 4. felt no sh. 7. 
two noises, each lasting a very few sees., separated by an interval of a few sees. 

22. Ballingham, — R€v. G. H. Colvilcf 3. 5.32. 4. aw^akened by a 
sudden and violent shaking of the bed. The feeling was that of lying in a 
rear carriage of a train when going over points. 5. 2 or 3 sees. 6. 8, 
parts of chimneys fell at cottages in the parish. 7. a loud roar like thunder, 
wh. seemed to go from N. to S. c. f., ab. 2 sees. d. yes. 

23. Do. — Mr. A Stone (c. by Mr. H. Cecil Moore). 6. 8, at the Hall 
part of a chimney fell. 

24. Bartestree. — Anon.* (c by Mrs. H. Bameby). 4. two shs. felt, one 
directly after the other. 7. a rushing so. like a hurricane p. the first sh., 
and a deafening noise like thunder c with them. 

25. Bodenham. — Dr. B. Hall.t 3. 5.33i. 4. g. N. and S. 6. 7. 7. 
a steam-roller moving away in the distance. 

26. Brampton Bryan. — Rev. H. C. Green-Price. 3. 5.30. 5. a few 
sees. 6. < 5. 7. a large traction-engine close under the window. 
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27. Bredenbury Court. — Mrs. H. Bameby.* 3. 5.33. 4. two violent 
shs., one following the other imm. 5. ab. 8 sees. 6. •< 5. 7. a rushing 
so. like that of a hurricane before the sh., then a loud noise like thunder 
beginning with the first sh. 

28. Bredxcardine, — Rev. H. T. Williamson.! 3. 5.30. 6. < 5. 7. at 
the beg. there was a so. like that of a traction-engine passing close to the 
house. 

29. BriUey, — Rev. W. Head.t 3. 5.38. 4. a. yes, 2 or 3 sees. b. one 
series, not more than 2 sees. c. yes, ab. 6. or 7 sees. d. yes. f. yes, bed 
raised and slightly rocked from side to side. 5. 10 or 12 secs.^ 6. < 5. 
7. a heavily-laden waggon passing, b. p. 

30. Brimfield, — Rev. J. G. (Jarton.f 3. 5.30. 4. one strong vibr. 
5. 2 or 3 sees. 

31. Broad Oak. — Mr J. Knight {Hereford Joumaly Dec 19). 3. bet 
5.30 and 6. 6. 7, in one cottage a number of articles standing on a chest 
of drawers fell over ; in another house a lamp was shifted a few inches. 7. 
the sh. was ace. by dull and hissing sounds. 

32. Brockhampton, — Mr. A. Stone (c by Mr. H. Cecil Moore). 6. 8, in 
one house, the chimney-stack broke off level with the roof, and broke through 
the roof and ceiling below. 

33. Bronuash. — Mr. R. Beavan."^ 3. 5.34. 4. noise and trembling, 
8 to 10 sees. ; interval of ab. 2 sees. ; then strong oscillations, ab. 2 sees., 
wh. caused the obs. (who was standing facing N.) to sway first to left and then 
to right 5. ab. 14 or 16 sees. 6. 7. 7. the so. before the sh. like that of 
an approaching traction-engine ; after the sh. it was more of a cracking 
nature, b. p. 

34. Bromyard, — Mr. F. Philpott 3. 5.32. 5. ab. 10 sees. 6. 7. 7. 
as if a large sewing-machine in the workroom overhead were being pulled 
across the floor, b. p. 

35. Do. — Rev. W. Martin.* 3. 5.34. 5. ab. 5 sees. 6. < b, 7. a loud 
rumbling so. and crash. 

36. Do. — Mr. T. V. Philpottt 3. 5.35. 4. one series of vibrs. 1 no. 
5. ab. 3 sees. 6. no damage done. 7. the overthrow of a large load of 
stones, loud, harsh, grating, b. f. The so. after the sh. 

37. Broomy Hill — Mr. J. F. Symonds. 3. 5.35. 4. two distinct waves 
or vibrs. 5. ab. 10 sees. 6. 8. 7. a rushing noise like a hurricane 
approaching and passing, b. p. Total duration of eq., including sounds, 
20 or 30 sees. 

38. Brotighton, — Miss L. A. Foote.f 3. ab. 5.35. 4. a gradually 
increasing vibr., wh. incr. until there was a violent sh. from the N. wh. 
made the house rock and crack, g. distinctly from N. to S., but the final 
sh. seemed to strike the house from the N.E. 5. ab. 6 to 8 sees. 6. a lai^ 
crack was made in the plaster over an £. window of a bedroom in the N.E. 
of the house ; the crack runs from N. to S. for ab. a yard, and is ab. f inch 
wide at the commencement. 7. a strange rushing so. 

39. Bryngwyru — Mr. J. Rankin.t 3. 5.35. 4. a severe and sudden 
upheaval ; the motion appeared to be quite vertical, so that it was impossible 
to determine its direction. 5. 3 or 4 sees. 6. < 5. 7. the sh. and so. 
simultaneous. 
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40. Do. — Rev. J. F. Marillier (c. by Mr. H. Cecil Moore). 6. 8, a 
chimney thrown down. 

41. Buckenhill, — Mr. R Phipps-t 3. 5.35. 5. ab. 15 sees. 7. a 
rumble as of a railway-train approaching ; then, when the floor trembled, 
the noise appeared like footsteps along the passage, d. yes. 

42. Bullinghope, — Rev. W. Elliott 3. 5.33. 6. 7, a picture was 
thrown down, a heavy candlestick on a smooth sideboard moved sevei-al 
inches, a slight crack was made in one ceiling. 7. a harsh grumbling so. 

43. Burghill. — Mr. C. S. Morrison. t 3. ab. 6.25. 5. ab. 2 to 3 sees. 
6. some recently repaired cracks in a brick wall were opened up. 7. a 
confused rumbling noise ace the sh. 

44. Burley Gate.—^c by Mr. H. Cecil Moore.) 6. 8, some chimneys 
damaged. 

45. Clehonger, — Rev. E. J. Holloway.f 3. 5.30. 6. 7. 

46. CoIvxlIL — Mr. J. Le worthy. 3. 5.33. 7. a very heavy rumbling 
noise. 

47. Cowame Court. — Mr. H. B. Dugmore.t 3. ab. 5.35. 4. awakened 
by a low rumbling noise and slight vibr. wh. grad. incr. till everything in 
the room trembled, and then a general heaving began, a wardrobe door flew 
open and the walls (of stone) made a crushing noise on every side and the 
timbers of the floor and ceiling creaked. This slower motion was imm. 
succeeded by 4 or 5 distinct waves from S. by W. to N. by E., the sensation 
being like that of crossing the wake of a steamer in a very short rowing 
boat. With the last of these waves all noise and vibr. very quickly died 
away. 5. ab. 15 sees. 6. 8, a good many cottages in the immediate neigh- 
bourhood had their chimneys either partially or wholly overturned, and in 
some cases they fell through the roof. 7. see above. 

48. Cradley. — Rev. T. A. Ayscough. 3. 5.34. 4. a. yes, 5 or 6 sees. 
b. two series of prin. vibrs., 8 or 10 sees., interval of 1 or 2 sees. bet. them. 
C. yes, ab. 10 sees. f. yes. 6. 8, in one house a number of bricks were 
shaken down from a chimney. 7. a low rumbling so. as of the passage of 
some heavy cart ; in the middle of the vibrs. there was a momentary so. as 
of crushing or grinding, b. c. app. d. yes. 

49. Do. — (JVorcester Journal, Dec 19.) 6. 8, [two] chimney-stacks 
were shaken down, and clocks, pictures and other articles were thrown 
down. 

50. Oredenhill. — Mr. J. Murray.f 3. 5.32. 4. two series of pro- 
minent vibrs., lasting ab. 2 sees, each, ab. equal in int, interval of ab. 3 sees, 
between them. c. yes, very slight, 2 or 3 sees. e. beg. 5. ab. 7 sees. 6. 
no damage to buildings. 7. thunder, b. p. C. p. ab. 2 sees. d. yes. 

51. Croome Hall, — Mr. W. E. Hancock.* 3. 5.34. 4. a. yes, ab. 
2 sees. b. one series, 5 or 6 sees. c. no. d. yes. e. middle, f. yes. 
6. 8, books thrown out of a bookcase, plaster fell and ceilings cracked ; a 
chimney thrown down. 7. at first like a chimney falling [not the noise of 
the chimney before mentioned] and afterwards like thunder, b. f. ab. 1 sec. 
d. yes. e. f. f. no. 

52. Cuwp. — Rev. G. D. Pagden.f 3. 5.33. 4. only one sh. f. yes. 
6. < 5. 7. no. 

53. DewsaXL — Rev. E. Morgan. t 3. 5.30. 4. a. yes, ab. 3 sees. b. 

C 
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three shs., the second most intensei the third some sees, afterwards. 6. 8. 
7. rumbling thunder, b. p. cL yes. e. c app. 

64. Dilwyn. — Rev. F. Mellor. 3. 5.38. 4. a. yes. b. an upheaval, t by 
such a lowering that it seemed as if the house were sinking into the earth. 
c. yes, app. 5. ab. 2 sees. 6. 7, the part of the roof where the chancel 
joins the church had several slates broken and displaced. 7. the rumbling 
of a train going over a bridge, only intensified many times, then there was a 
crash such as is heard in a thunderstorm, and afterwards the rumbling died 
away for some sees, in a S.W. direction, b. p. c. f. e. c the peculiar 
sinking feeling app. coincided with the crash. 

65. Do. — Mr. T. L. HalLf 3. 5. 31 J. 4. three prin. vibrs., all of ab. 
the same int, like the shaking caused by the passage of a heavy uneven 
roller through the house, the roller revolving three times. No" trem. mot. 
f. no. 5. ab. 6 sees. 6. 7, no damage to buildings. 7. no. 

56. Dinedor. — Rev. R. Muckleston (c by Mr. H. Cecil Moore). 3. 5.30. 

4. two series of vibrs., the second following the first imm. and much weaker. 

5. ab. 5 or 6 sees. 6. 8, the church escaped injury. Every room in the 
house was filled with soot, mortar, and broken stones ; this arose from the 
ruin of the chimneys ; all the chimneys, eight in number, were knocked 
down and have had to be rebuilt 7. if there was any rumbling, it was 
drowned by the crash of the falling chimneys. 

57. IHnmore, — Rev. H. F. St John.f 3. 5.36. 4. one series of vibrs. 

5. 5 or 6 sees. 6. pr. 8, ab. 5 ft of the spire of an old chapel was screwed 
round bodily and projects ab. 1^ ins. over the under portion. 7. a loud 
roaring rumble like the passing of an express train, b. c. c. c. cL no. f. no. 

58. Do. — Mr. S. Tantrum.* 3. ab. 5.35. 4. g. S. to N. 6. 7, a lamp 
fell from a shelf [in the signal-cabin] and also some books, the electric bells 
kept ringing. 7. suddenly a so. like that of a high wind sweeping through 
trees and then the cabin began to shake. 

59. Docklow, — (Hereford TimeSy Dec 19.) 6. 8. 

60. Donnington. — Rev. M. F. Webb. 3. 5.32. 4. two series of vibrs. 

6. beg. f, yes. 6. 7. 7. a train getting up steam with unusual rumbling. 
cL yes. f. no. 

61. Dormington. — Rev. A, N. Cope.t 3. 5.35. 4. several vibrs. in 
rapid succession, e. middle, f. yes. 5. 5 or 6 sees. 6. 8, many chimneys 
damaged and walls cracked. 7. loud rumbling like thunder or an 
explosion, b. p. 1 or 2 sees. c. p. 1 or 2 sees. e. c. app. So. app. 
travelled from W. to E. 

62. Eardisland, — Mr. J. Barker (c. by Mr. H. Cecil Moore). 3, 5.30. 
4. g. E. to W. 5. 8 sees. 6. 8, bricks on the chimney thrown down and 
another chimney fell. 7. the passing of a traction-engine with a loud 
explosion at the commencement, passing grad. away. 

63. Do. — Mr. J. Southern.! 3. 5.30. 4. one series of vibrs. 5. ab. 
10 sees. 6. 8. 7. a steam-engine passing, b. p. cL no. f. no. 

64. Eardisley, — Mr. Q. R. Darling.f 3. ab. 5.30. 4. a. yes. b. 
heavy shs. grad. fading away ; 5 sees. c. yes. e. middle, f. yes. 6. 5, 
no damage to buildings. 7. first a loud so. like a heavy body falling on 
the floor and rolling along ; then a rumbling so. like heavy waggons passing 
over a bridge on a rough road, grad. approaching from a N. or N.W. 
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direction and seeming to strike the house, b. p. Total duration of eq. 
ab. 16 sees., so. 5 sees., prin. vibrs. 5 sees., passing away 5 sees. 

66. Eastnor Grardens, — Mr. F. Harris. 3. 6.36. 4. a trembling and 
then the motion seemed like that of a vessel at sea. The prin. vibrs. were 
in three parts, the first, lasting ab. 6 sees., much the strongest, the second 
and third lasting ab. 1 sec each, interval bet. first and second ab. 4 sees., 
bet. second and third 2 sees. 6. < 6, trees rustled as if by violent wind. 
7. a violent rushing noise like heavy hail or rain falling ; the so. ace. the 
first sh. and with the last sh. was grad. dying away. 

66. Eaton Bishop. — Mr. A. Watkins (c by Mr. H. Cecil Moore). 6. 8, 
near the blacksmith's shop a wall was cracked and also the keystone of an 
arch. 

67. Ewyas Harold, — ^Anon.f 3. 6.34. 4. 5 or 6 distinct upheavals 
or rockings, 6 to 6 sees., f. by a tremor, more than 30 sees. 6. < 6, no 
damage to buildings. 7. a roar as of an express train going through a 
tunnel, f imm. by the upheavals, b. p. 

68. Eye. — Rev. W. G. Buckle. 3. 6.36. 5. ab. 15 sees. 6. < 5. 
7. a rushing noise like that of a hurricane under the house, f. by a 
grinding noise and vibrs. b. p. 

69. Ford Bridge.— Uv. T. J. Perks.* 3. 5.32.* 4. a. no. b. 3 vibrs., 
no perceptible difference of intensity, c. no. f. no. 5. 2 sees. 6. *< 6 ; 
one mile from here a chimney was shaken down. 7. thunder, b. p. 

70. Fovmhope. — Rev. T. Westf 3. ab. 5.30. 4. a very rapid 
horizontal movement. 6. 8. 7. thunder or the rapid movement of a 
traction-engine. 

71. Do. — Mr. J. S. Morley.f 3. ab. 5.30. 4. the sh. might almost be 
compared to the vicious shaking of a rat by a terrier. 6. 8, a portion of 
a chimney in the observer's house felL Several houses in the neighbourhood 
had chimneys broken ; one near here had a peculiar twist as if partly 
jerked round ; one house lost two chimneys, another had part of a chimney 
thrown across the road and walls crack^ ; houses built on rock or high 
ground escaped, those on low ground suffered. 

72. Do. — ^Mr. A. Stone (c. by Mr. H. Cecil Moore). t 3. ab. 5.25. 4. 
a violent uplifting of the bed. 6. 8, part of a large brick chimney fell on 
the roof of the observer's house, the bricks fjEilling on each side of the house ; 
in another house the whole chimney-top fell and broke through the roof 
and part of the ceiling ; parts of chimneys fell in two other houses. 

73. Do. — {Hereford Mercury, Dec. 23.) 6. 8, a large number of 
chimneys fell, considerable damage being done to the roofs of houses. 

74. Garwxiy.— Rev. P. J. 0. Minos, Ph.D.* 3. bet 5.30 and 5.38. 4. 
a. no. b. one series, a sort of forward, backward and forward motion, 1 or 
2 sees. c. yes, ab. 2 or 3 sees. e. beg. f. no. 6. 7, no damage to 
buildings. 7. before the prin. vibrs. a deep dull rushing so. as of wind or 
steam escaping, ab. 2 or 3 sees. After an interval of ab. 5 seca a low 
rumbling so. as of a heavy engine passing through a tunneL b. p. 2 or 3 
sees. c. f. 1 or 2 sees. f. no. 

75. Gayton. — Mr. H. J. Marshall t (c by Mr. H. Cecil Moore). 3. 5.35. 
4. the motion like that of a ship put suddenly head on to a short choppy 
sea. 5. ab. 30 sees. 6. 8, at a neighbouring farm, a chimney-stack was 
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thrown down ; it had 4 pots on it, two of these fell and the six top layers 
of bricks were distributed evenly on each side, N.R and S.W., through the 
roof, but the other two pots were leaning against one another on top of the 
wreck ; the other two chimney-stacks of the same farm have to be rebuilt ; 
the bricks of the walls on wh. the roof-timbers rested were shifted. 7. an 
express train in a very resonant tunnel, b. c c. c f. no. 

76. Goodrich. — Rev. D. Seaton.* 4. a. yes. b. a distinct sh. c yes. 
5. > 20 sees. 6. 7, no damage to buildings in this parish so far as 
known (the steeple of the church is 112 ft. high), but in the neighbourhood 
several chimney-stacks were damaged, and one or two walls fell, but they 
were in a bad state. 7. a rumbling so. 

77. Grantsfield, — Rev. R Hutchinson. 3. 6.32. "4. a. yes, several sees. 
b. one series, f. no. 6. 6, no damage to buildings. 7. the so. of u 
heavy door being forced over a risen stone floor, b. p. c. p. 

78. Great Moor Court.— ^ir, C. W. Radcliffe Cooke, M.P. (c by Mr. J. G. 
Wood). 6. tiles shaken off. 

79. Green Farm. — Do. 6. pr. 8, bricks fell ojff chimneys. 

80. Hagley. — Anon.* 3. 6.29. 4. a shaking and rattling noise in- 
creasing in int., 16 sees., sudden cessation of shaking and noise for 1 sec, 
then a noiseless shiver, 1 sec. e. end. 6. 8, chimneys thrown down in 
cottages close by. 7. b. c. c. c with end of first series, e. c app. 

81. Do. — Mr. W. H. Godwin.* 3. 6.33. 4. a. slight, at least 2 sees. 
b. 6 or 7 prin. vibrs., ab. 12 to 14 sees. c. no. d. yes. e. end. f. yes, 
slightly. 6. 6. 7. so. began very softly and then incr. rapidly in volume 
and int, towards the end (when the vibrs. were strongest) rough and grating. 
b. p. 3 or 4 sees. c. f. ab. 1 sec d. yes. e. c 

82. Do. — Mr. F. Moore. t 3. 6.36. 4. the vibrs. grad. incr. in int 
ind ended somewhat abruptly, e. end. '5. 10 sees. 6. 6. 7. a traction- 
engine knocking down the house ; the so. ceased abruptly when at its 
loudest 

83. Do. — Mr. T. Morris. 3. 6.26. 4. one series of vibrs., grad. incr. 
in int and then died away. e. mid. f. no. 5. 10 sees. 6. 7. 7. 
thunder, d. yes. 

84. Do. — Mr. R Bray.t 3. 6.27. 4. a. yes, ab. 10 sees. b. as if 
the house were grinding itself into the earth. 5. 10 sees, 6. 8. 7. e. 
p. and c. 

85. Hampton Bislioyt. — Rev. L. Corbettf 3. 6.30. 5. ab. 6 sees. 6. 
8, in one house several bricks were shaken oflf a chimney, in another the 
wall of a bedroom was badly cracked. 7. e. c. 

86. Do. — Miss A. Weare.t 3. 6.36. 6. 8. 7. a very loud noise 
like explosions and trains, c. f. 

87. Hampton Court. — Mr. J. H. Arkwrightf 3. 5.33. 4. c. yes. g. 
S.W. to N.R 5. 3 sees. 6. 7, a chimney of a cottage one mile west of this 
house fell. 7. a steady gale pressure, b. p. c. f. d. yes. f. no. 

88. Hampton Green. — Mr. C. J. Ough.* 3. 6.36. 4. The eq. consisted 
of two parts, (1) a loud rumbling noise, (2) after an interval of 1 or 2 sees., 
an uplifting motion ending in a violent horizontal sh. g. S.R to N.W. 5. 
ab. 30 sees. 6. < 6. 7. a tremendous explosion or artillery practice. 
b. p. 2 or 3 sees. 
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89. Hatfield.— Uew D. W. Abbott* 3. ab. 5.45. 6. pr. 7. 7. a loud 
explosion, resembling blasting operations. 

90. Hay, one mile from. — Anon.f (c by Mr. T. B. King). 3. ab. 
5.40. 4. two series of vibrs. 6. 7. 7. a rumble like guns or an ex- 
plosion. 

91. Hellen8.—^r9. Cooke* (c. by Mr. C. W. Radcliflfe Cooke, M.P.). 
4. g. W. to E. 6. 7 ? 7. at the beg. a roar like the bursting of a reservoir, 
f. by two crashes and the shaking of the bed. 

92. Hoarwithy. — Mr. Lutwycke (c. by Mr. H. Cecil Moore). 6. 8, a 
short stunted chimney of a cottage felL 

93. Hope Mansel. — Rev. C. J. S. Rotton.t 3. 5.40. 6. 8 ? there is a 
long crack in the west wall of the church wh. no one had noticed before the 
sh. 7. a rumbling so. 

94. Hope-under- Dtnmore. — {Leominster News, Dec. 18.) 6. 8, in one 
house the chimney fell, breaking the tiles ; in another the top of a chimney 
fell. 

95. Humber. — Rev. C. R. A. Grant t 3. 5.34. 6. 7 ? no damage to 
buildings. 7. prolonged deep thunder, b. p. c. p. The so. died away, 
the obs. thinks, as the sh. began. 

96. Kilpeck. — Rev. E. R. Firmstone-t 3. ab. 5.32. 5. 6 or 7 sees. 
6. •< 5. 7. a rumbling jarring so. like that of a mineral train passing. 

97. Kingsland. — Mr. J. H. Light 3. 5.34. 5. ab. 8 sees. 6. < 5, 
no damage to buildings. 7. as if a heavy carriage were passing. cL yes. 

98. Do. — Anon. The church clock stopped at 5.33. 

99. King's Pyon. — Rev. H. A. Barker.! 3. 5.33. 6. 7 or 8, stones 
and plaster fell down the chimney. 

100. Kingstone. — Mr. C. E. Bullock. 3. ab. 5.30. 4. two shs., with a 
short interval bet them. f. yes. 6. 8, made cracks in walls, but did not 
throw down chimneys. 7. no so. heard. 

101. Kington. — Dr. H. B. Pope. 3. 5.27. 4. cL yes. e. near beg. 
f. no. 5. 15 to 20 sees. 6. 5, no damage to buildings. 7. a violent 
hurricane, b. p. imm. e. p. imm. f. no. [The so. appears to have 
ceased just before or soon after the sh. began.] 

102. Do. — Anon.f (c. by Colonel G. F. Pearson). 3. ab. 5.35. 5. 
some sees. 6. < 4. 7. the noise seemed to come from the N.W. 

103. Do. — Mr. D. Baldwin.* 3. 5.35. 4. b. ab. 6 prin. vibrs. c. 
no. cL yes. e. ab. mid. g. E. to W. 5. ab. 15 sees. 6. < 5. 7. a 
traction-engine passing, b. p. ab. 2 or 3 sees. c. f. cL yes, passing away 
with a hissing noise, f. yes. 

104. Do. — {Kington Gazette, Dec. 22.) 3. ab. 5.30. 5. ab. 15 sees. 
6. 7. 

105. Kinnersley. — {Hereford Times, Dec. 19, 26.) 3. ab. 5.33. 6. 81 
some bricks were displaced in a chimney. 

106. Laysters. — Mr. H. Lovesey. 4. two shs., the first stronger. 7. a 
rumbling so. like thunder or a heavily-laden vehicle passing, b. p. [The so. 
app. ended as the sh. began.] 

107. Ledlmry.—Ur. M. A. Wood. F.RC.S.t 3. 5.35. 4. 5 or 6 prin. 
vibrs., ab. 2 sees. c. yes, ab. 3 sees. f. no. 5. ab. 5 sees. 6. 8, cracks 
were made in the walls of several houses, but no chimneys fell. 7. no ; but 
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to other o1>8erver8 the bo. began like a rushing wind and culminated in a 
loud explosive report b. p. c. c. cL yes. 

108. Do. — Mr. J. S. Parkes.* 3. 6.32-33. 4. three prin. vibrs. 
[series T\ lasting ab. 3 sees, each, appearing to die away into one continuous 
tremor lasting at least 15-20 sees. d. yes. e. at end of first portion, f. 
yes, slightly. 6. 7. 7. distant thunder, b. p. ab. 5 sees. The prin. vibra 
began after the so. ended. 

109. Do.— Mr. W. J. Parr.* 3. 5.33. 4. g. N.E. to S.W. 5. 10 or 12 
sees. 6. < 4. 7. no. — According to the signalman at the railway 
station the time was 5.34. 

110. Do. — {Ledbury Free Press, Dec. 22.) 3. 5.30. 6. 7. 7. a so. 
like the wind rising, wh. rapidly incr. in int with a great hissing noise, 
f. by a violent shaking. 

111. Leominster. — Mr. H. J. Southall. 3. 5.30. 4. two distinct shs., 
the second following the first imm., and, if anything, the stronger of the 
two. 6. 7. 7. a "rushing mighty wind," wh. ended before the first sh. 
l)egan. 

112. Do. — (Leominster News, Dec. 18.) 3. 5.35. 6. 7. 7. a steam- 
roller passing. 

113. Letton, — Rev. R. Bishop.! 3. 5.35. 4. the vibrs. grad. incr. in 
int. and then deer, rather more grad. 5. 15 sees. 6. < 4. 7. no ; but, 
according to another obs., there was a distant rumbling so. before the sh. 

114. Lingeti, — Rev. C. L. Edwards, t 3. ab. 5.30. 6. ^5. 7. a 
hurricane, b. c. app. c. c. app. 

115. Little Veiochurch, — Rev. D. Cameron. 3. 5.30. 6. <t 4. 7. a 
rumbling, at the time of the sh. 

116. Lktndinabo, — Rev. R Evans. 3. 5.36. 4. two series of vibrs., 
the first part stronger and lasting for 5 or 6 sees. ; interval of 3 sees. ; the 
second part, lasting 3 or 4 sees., a distinct quivering, f. yes. 5. 12 or 13 
sees. 6. 6, no damage to buildings. 7. a number of very heavily-laden 
waggons approaching quickly, b. p. ab. 4 sees. c. p. d. a swift crescendo, 
then almost suddenly dying off. e. c the so. at this moment like the roll 
and clatter of thunder, ace. by a grinding noise. 

117. Llangarren. — Rev. H. J. Potts. 6. < 5. 7. rumbling, like tliat 
of a passing train. 

118. Lomjtmm. — Mr. L. Thain.t 3. 5.30. 4. as if some heavy man 
were running violently across the room, without footfall sounds ; three max., 
each series grad. increasing and then dying away, without any quiet interval ; 
the middle part the most violent 5. ab. 30 sees. 6. -< 5. 7. a rumbling, 
as of distant thunder. 

119. Longicortk — Mr. D. McLenaghan.t 3. ab. 5.30. 4. only one 
series of prin. vibrs. d. yes. e. mid. The motion resembled being on a 
rough sea, the bed being rocked from side to side. f. yes. 5.12 sees. 6. 8, 
walls were cracked and chimney-pots were shifted. 7. a strong so. like a 
rushing wind for ab. 8 or 10 sees, before the sh. 

120. Loirer Lulham, — Mrs. Handley (c. by Mr. H. Cecil Moore). 6. 8, 
a chimney broke into three parts, one falling on the lawn, and another in 
the opposite direction over the kitchen. 

121. Lugicanlijie,—^T, W. S. Webb.* 3. ab. 5.30, 4. a. slight b. 
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vibrs. grad. incr. in int. until the great sh., and then f. two very distinct 
vibrs. f. yes. g, N.W. to S.R 6. 8, bricks fell from the chimney into the 
room, and glass shaken out of the window ; in many houses in the neigh- 
bourhood chimneys fell through the roof. 7. the beg. of a hurricane or wind 
forced violently through a tube., b. p. The so. ended like thunder at the 
moment when the vibrs. were strongest. 

122. Do. — Rev. A. C. Lee.t 3. ab. 6.30. 4. awakened by a crash, 
then a violent shaking, like a dog shaking a rat ; after ab. 2 or 3 mins. [sic] 
a second and third roar each farther ofif, without any sh. 6. 8. 7. under- 
ground thunder, b. p. e. p. The vibrs. were strongest after the so. had 
ended. 

123. Do. — (c. by Mr. H. Cecil Moore.) 3. 6.30. 5. app. 30 to 40 sees. 
6. 7, several slates fell ofif the roof. 7. loud roaring noise, and sounds as if 
the walls of the house were splitting. 

124. Do. — Anon.* (c by Mr. H. Cecil Moore). 3. 6.30. 4. f. yes. 6. 
8, chimneys cracked. 7. a traction-engine passing, b. p. c. c. 

126. Lulham, — Mr. Handley (a by Mr. C. Williams). 6. 8, two 
chimneys were thrown down. Trees were seen to sway. 

126. LyonshalL — Mr. T. Nixon.* 3. ab. 6.3 ^ 4. a. yes, slight, ab. 2 
sees. b. 3 or 4 priu. vibrs., ab. 6 sees. c. no. f. no. 5. 7 or 8 sees. 6. 
6, no damage to buildings. 7. distant thunder, b. p. 6 or 6 sees. cL yes. 

127. Do. — Mr. J. T. Fletcher. 3. 6.33. 4. one sh. wh. seemed to 
make the bed move one inch or so to and fro. 5. 6 sees. 6. < 5. 7. a 
heavily-laden waggon passing along the road. b. p. 1 or 2 sees. 

128. Do. — Mr. S. Robinson.* 3. 5.33. 4. f. no. 5. 3 to 6 sees. 6. 
< 6. 

129^ Lystone, — Rev. J. F. Marillier (c. by Mr. H. Cecil Moore). 6. 8, 
a chimney thrown down. 

130. Madley. — ^Anon.* 3. 6.30. 4. two series of vibrs. lasting ab. 4 
sees, each, interval bet. them 3 sees. f. yes. 6. < 6. 7. like several 
traction-engines, b. c. c. f. app. 

131. Do. — (c by Mr. H. Cecil Moore.) 6. 8, a chimney fell, and also a 
floor in another house. 

132. Marden, — (Leominster News, Dec. 18.) 6. 8? it is reported that 
two chimneys fell. 

133. Moccas Court, — Rev. Sir Q. H. Comewall, Bartf (c by Mr. H. 
Cecil Moore). 3. 6.36. 4. a considerable swaying motion from £. to W. 
5. ab. 6 sees. 6. < 6. 7. another ob&, who was awake at the time, heard 
a so., as of heavy waggons driving up to the door, before the sh. 

134. Monniiigton-^ynrlFye, — Rev. M. Marshall. 3. 6.30. 4. f. yes. 
5. perhaps 10 sees. 6. < 6, no damage to buildings. 7. rumbling so. 
b. c« c. c d. yes. e. c. 

136. Moorhampton, — Mr. C. Williams.* 3. 6.31. 4. The sh. began 
suddenly ; the vibrs. were so fierce and quick that they resembled the beats 
of an engine going at 60 miles an hour, then suddenly the vibra ceased, 
and a loud crack was heard and felt as if the earth had fallen back into its 
socket. 5. ab. 16 sees. 6. < 6. 7. a loud weird noise resembling a fierce 
struggle between lions, b. c. c. c. 

136. Moreton-on-Lugg, — Mr. C. Edwards.* 3. 6.33. 4. only one series 
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of vibr8. ; the movement seemed to increase in int like the rushing of a 
train along, and then it died away. e. mid. f. yes. 5. ab. 3 sees. 6. < 

6, no damage to buildings. 7. a hollow so. like a train running over a 
bridge, b. p. ab. 3 sees. The so. seemed to die away a second or two before 
the sh. was felt. 

137. Do.— Rev. C. H. Tavlor.t 3. 5.35. 6. < 4. 

• 138. Much Marcle, — Mr. T. Charles* 3. 5.34. 4. a. na b. several 

prin. vibrs. c. no. 5. ab. 3 sees. 6. 8, in one house a chimney was innch 

damaged, in another a window was broken. 7. a heavy waggon going 

quickly over a hard road. b. p. ab. 3 sees. c. f. ab. 3 sees. d. yes. e. c 

139. Do. — (Hereford Times, Dec 19.) 3. 6.34. 6. 8, some chimneys 
in the parish were much damaged. 

140. Mumky. — Rev. P. S. Cook.t 3. a few sees, after 6.30. 4. one 
series of vibrs. f. yes. g, W. to E., according to most people. 5. ab. 2 or 
3 sees. 6. < 5. 7. a traction-engine heavily laden. 

141. Norton Canoiu — Rev. H. B. D. Marshall.! 3. ab. 5.26. 6, 8, 
portions of two chimneys belonging to a cottage were thrown down ; Uie 
greater portion of the bricks fell on the west side of the roof. 7. noise 
heard. 

142. Nuttall—{c, by Mr. J. G. Wood.) 6. pr. 8, bricks fell off 
chimneys. 

143. Old Gore.— yirz, Herbert.! 3. ab. 5.40. 4. g. N.E. to S.W. 6. 

7. 7. first noise (wh. woke the obs.), like the explosion of a boiler, before 
the sh. Imm. after the sh. there was a great noise like several waggons 
going rapidly down the road towards the S.W. b. p. C. f. 

144. Orcojp. — Mr. N. Dredge. 3. 6.28. 4. f. yes. 5. 5 to 7 sees. 6. 
< 5, no damage to buildings. 7. as if a load of hay or coal had been tilted 
against the side of the house, b. c. 

145. OrUton, — Rev. W. E. Edwards. f 3. 5.36. 4. f. yes. 5. > 2 
sees. 6. < 5, no damage to buildings. 7. a rushing so. from the N.W. 
and then a noise as of a furious blast of wind from the S.E. b. p. imm. c. 
f. imm. 

146. Pencombe. — Rev. R. J. Livingstone.! 3. 5.32-35. 4. b. like two 
shs. close together, ab. 3 sees. c. yes, 3 to 5 sees. f. yes. 6. 7. 7, 
violent crashing bangs, c. f., 3 to 5 sees. e. c. app. 

147. Do. — Anon.t (c. by Rev. R J. Li\-ingstone). 4. a rumbling noise 
ace. by a vibr. of the bed, this ceased for 2 or 3 sees, and then came a sh. 7. 
u heavy weight rolling along, pausing, then rolling again and stopping with 
a jerk. 

148. Pontrilm. — Mrs. B. St J. A tt wood- Mathews.! 3. 6.30. 6. < 5. 
7. a rumbling and grinding so., wh. lasted 6 or 7 sees. 

149. Do. — {Hereford Mercury, Dec. 19.) 3. ab. 5.32. 5. > 3 sees. 7. 
the sh. was ace. by a deep rumbling so. like distant thunder. 

150. Predon-oyr-Wije, — Rev. W. R Shepherd.! 3. ab. 5.30. 4. one 
sustained series of vibrs. d. yes. e. mid. f. no. 5. ab. 30 sees. 6. pr. 
6, no damage to buildings. 7. a great noise like an explosion, b. c c. c 
d. yes. f. no. 

151. Pridetrood. — Rev. A. H. Knapp.! 3. bet. 5.30 and 5.35. 4. a* 
yes. b. then two series of vibrs. in quick succession, ceasing suddenly like 
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an explosion ; vert mot. perceptible during the first, a violent lateral shaking 
wdth the second, and then a sensation of sinking down without any upheaval. 
g. S.W. to X.E. 6. 8, in a neighbouring house a chimney felL 7. an in- 
tense noise, as if the roof were breaking beneath a heavy chimney falling, 
heard during the maxima of the sh. Most observers heard only a premoni- 
tory rumbling, grad. but rapidly approaching. 

152. Pudlestoiu — Rev. R. B. Taylor.f 3. 5.30. 7. the cr^hing of some 
very heavy substance against the house. 

163. Do. — (Hereford Times, Dec, 19.) 6. 8, chimney-stacks disturbed. 

154. Putley, — Rev. J. C. Mace.* 3. 5.30. 4. the sh. seemed to begin 
quite suddenly ; the bed seemed to be lifted up and then shaken, e. beg. 
f. yes. 5. ab. 7 sees. 6. 8, the chimney was so injured that it has to be 
rebuilt, in some places bricks fell down the chimney. 7. a very heavy 
steam-roller passing, b. p. ab. ^ a sec. 

155. Do. — Mr. J. Riley.f 3. 5.35. 4. two prin. vibrs. ab. 5 or 6 
sees. [pr. two series of vibrs., each 5 or 6 sees.] f. yes. 5. > 10 to 15 sees, 

6. 8, in one house, two or three bricks fell off the top of the chimney, the 
chimney of the mill was wrecked down to the ridge. Several cracks in 
buildings on this estate [Putley Court]. 7. so. heard, b. p. 2 or 3 sees. 

c. p. e. p. 2 or 3 sees. f. no. 

156. Ross. — {Hereford Times, Dec 19.) 6. 8. At Woodstock House, 
Gloucester Road, a portion of a chimney-stack fell with great force upon the 
roof. In Brookend Street, a chimney-stack fell with a crash through the 
roof of the house. Also at the Castle Inn (Dock Street^ Merton House 
(Edda Cross Street), in Alton Street, and at Tudorville (ab. half a mile from 
the town), chimney-pots were displaced. 

157. Do. — Miss G. E. Smith ♦ (c. by Mr. E. Greenly). 4. movement of 
bed as of a boat at sea; two series of vibrs. ; interval Ij sees.* g. ab. 
N.E. to S.W. 6. 7, two windows, wh. were unbolted, dropped several 
inches. 7. thunder underground, b. p. c. f. 

158. Do. — Rev. E. H. Winnington-Ingram.! 3. 5.35. 4. f. yes. 6.8, 
several chimneys in the town were injured. 7. so. heart!, c. p. ab. 2 sees. 

d. yes. e. c. 

159. Do. — Mr. W. F. Marvin.* 3. 5.33. 4. two series of vibrs., ab. 3 
sees, each including so. (ab. 1 sec. each excluding so.), interval of ab. 4 sees. ; 
the first sh. incr. in int. and then died away ; the second, wh. was for a 
little more severe than the first, was strongest at the beg. and then died 
away. f. not with the first sh., but very distinctly with the second. 6. 8. 

7. as if a large body of masonry had fallen with each sh. b. f. pr. 2 sees, 
in each case. c. f. pr. 2 sees, in each case. e. f. imm. in first sh., c. in 
second, f. no. 

160. Do. — Mr. T. Morgan.* 3. 5.33. 7. a roaring noise, b. p. 

161. Eotherwas. — Mr. R H. Mackworth-Praed. 3. ab. 5.30. 6. < 7, 
three large and thick panes of glass in the conservatory were broken. 7. a 
noise as of bricks falling, f. at once by a violent oscillation of the house and 
a tremendous crash ; during the sh. a rumbling noise like that heard in a 
house when an underground train passes near. 

162. St Devere\ix.—B,ey, T. H. Eyton. 3. ab. 5.40. 6. < 5. 

163. SL MichaeVs Cathedral Priory, — Rev. Canon E. Hilary Willson, 
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; O.S.B., and others.^ 3. bet. 5.32 and 5.33. 4. a. pr. a slight trem. 

mot, 3 or 4 sees. b. then 5 or 6 strong vibrs. up and down, the laet being 
J the strongest of all. d. the vibrs. incr. to a max., and then seemed to cease 

^ suddenly, e. end. f. yes. g. the sh. seemed to come from the S.W. or 

* S. Others thought it travelled from N.E. to S.W. or from K to W. 5. 

bet. 2 and 5 sees. 6. 7 ? 7. the sh. was p. for 2 or 3 sees, by a so. 
compared by some to a storm or hurricane rushing from a distance, by others 
to a moaning which, at the first moment of the sh., passed into a rumbling 
or thundering as of an explosion. It grew louder and louder until the last 
and strongest vibration was felt, and then seemed to cease quite suddenly. 
I 164. St. Weonards, — Rev. L. W. Richings.! 3. 5.32. 4. awakened 

I by violent oscillation of the bed succeeded by loud rumbling ; this was f. by 

two distinct shs. with swaying motion of the bed from N.E. to S.W. app. 

5. 3 or 4 sees. 6. 7 or 8, an old bam had the walls all cracked. 7. a loud 
rumbling like a heavy goods-train passing the house, ceased with the two 
subsequent vibrs. 

165. Sellack. — Rev. A. Ley.f 3. 5.34 or 5.35. 4. f. very distinct 5. 
4 to 5 sees. 6. pr. 7, no damage to buildings. 7. a very loud rumbling or 
rattling, so loud as to drown the noise of windows, etc., rattling in the 
house. The so. seemed to come from the N.R b. p. (according to an 
accurate obs. awake at the time). 

166. Sellack Marsh, — (Ross Gazette, Dec. 17.) 6. 8, a chimney fell. 

167. Shenmore, — Mr. A. Watkins (c. by Mr. H. Cecil Moore). 6. 8, a 
chimney fell and the floor of a cottage gave way. 

168. StaurUon-on-Arrow, — Rev. W. P. Babington. 3. ab. 5.30. 4. one 
i series of vibrs. f. yes. 5. ab. 10 sees. 6. < 4. 7. a rumbling as of 

heavy traffic passing, b. p. ab. 6 sees. f. no. 

169. Staunton-on-Wye, — Rev. R Q. Ellwood.* 3. ab. 5.30. 4. the bed 
seemed to rise ab. 2 feet and to drop again suddenly, then commenced a 
great tremulous vibr. wh. shook the windows, etc. f, yes. 6. 8, the 
chimneys of a farm-house were much shaken and cracked. 7. a heavy 
traction-engine passing close to the house, b. p. 2 or 3 sees. c. p. d. yes. 

6. c. f. no. 

170. Do. — Mr. W. R Barton.t 3. 5.35. 4. two [series of] prin. vibrs. 
ab. 10 sees. c. yes, ab. 10 sees. d. yes. e. mid. f. yes. The movement 
was first upward as if the bed was being heaved up, and then a violent 
lateral motion. 6. pr. < 6. 7. a traction-engine passing down the road, 
c. c. 

171. Stoke Edith. — Mr. G. Badham.t 3. 5.32.* 4. only one sh. 5. 
pr. 4 or 5 sees. 6. 7. 7. as if an accident had happened on the railway 
wh. adjoins the house. 

172. Do. — Rev. Preb. W. H. Lambert. 6. 8, five houses more or less 
damaged, three of them with some damage to chimneys. 

173. Stretford. — {Hereford Times, Dec. 19.) 6. 8, chimney-stacks dis- 
turbed. 

174. Stretton Gratidison, — Rev. C. E. Hopton.t 3. 5.34. 4. f. no. 
5. 2 or 3 sees. 6. a crack on the N. side of the house was slightly enlarged 
and extended. 7. a loud report like distant blasting, the so. ceased imm. 
and the sh. continued. 
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175. SioainshUL — ^Mra Ronalds.! 3. 6.40. 4. g. those in K-W. beds 
felt the oscillation from S. to N., those in N.-S. beds from K to W. 6. pr. 7. 
7. (According to those who were awake) first a rushing so. like wind down 
the chimney or like rushing water, then a loud rumbling and report b. p. 

176. Tarrington. — Mr. J. H. Wood.f 3. ab. 6.37. 5. hardly 2 sees. 
7. awakened by a loud noise as if something heavy had fallen, c. c. 

177. Do. — Obe. a villager bringing horses from the field (c. by Mr. 
J. H. Wood). 4. the ground began to rock and the ice on the road to 
crackle ; the rocking seemed to consist of three swings, two in one direction 
and the other in the opposite. 7. a noise in the E. like the passing of a 
train, b. p. 1 or 2 sees. 

178. Do. — Anon.* (c. by Mr. J. H. Wood). 6. 7, the ceiling of an 
upstairs room was cracked the whole length to the comer, and the crack 
extended down the wall to the floor. A row of flower-pots on a window-sill 
on the ground floor were shifted to the edge and one was tilted over on to 
the ground ; the bed was shifted from the wall just as the flower-pots were. 
7. as if a load of stones were thrown on the roof. b. p. 1 or 2 sees. 

179. TedsUme Delamere, — Rev. R. C. Barber* (c. by Rev. G. W. Sandford). 
3. ab. 6.30. 4. a trem. mot d. yes. f. no. 5. several sees. 6. two iron 
bedsteads side by side were rattled together. 7. a loud noise like the heavy 
banging of a door or an explosion, f. imm. by the sh. 

180. Thornhury, — Rev. J. T. Atkinson.! 3. ab. 5.30. 4. f. no. 5. ab. 
10 sees. 6. < b. 7. a noise as of a rough strong wind (according to another 
obs.). b. p. 

181. Thruodon, — Rev. R H. Bird (c. by Mr. H. Cecil Moore). 6. no 
serious damage to buildings. 

182. Tram Inn station. — Signalman on duty.* 3. 6.32.* 4. a. yes, 
ab. 6 sees. b. two prin. vibrs. ab. 2 sees. c. yes, ab. 8 to 10 sees. d. yes. 
e. beg. 5. ab. 16 sees. 6. < 4. 

183. Ullingsivick. — Rev. J. M. Ware.t 3. ab. 6.30. 5. ab. 8 or 10 sees. 

6. < 6, some bricks fell off chimneys, but they may have been loose before. 

7. underground thunder. 

184. Upper Sapey, — Rev. J. B. Hewittf 3. shortly after 6.30. 6. •< 6. 
7. thunder or a passing engine. 

186. Do. — Anon. 3. 6.35. 4. a swaying motion. 5. 2 or 3 sees. 
6. 6. 7. thunder, b. pr. p. by 1 or 2 sees. 

186. Upton Bishop, — Rev. A. Pope. 3. ab. 6.30. 6. 8, in one house 
a chimney-stack was loosened and part of it fell on the roof. 

187. Walford, — Mr. A. P. Currie.t 3. 6.30. 4. awakened by the bed 
being violently shaken backwards and forwards, N. and S., two or three times, 
and then by a side movement, after wh. the house seemed to settle from its 
oscillations. 7. a heavy waggon passing over stone paving (according to 
another obs.). 

188. Wellington. — Rev. Q. W. Voysey.* 3. 6.30. 6. 8 ? some bricks 
off one chimney felL 7. thunder, b. c. 

189. Do.— (c. by Mr. C. Fortey.) 6. 8, some property suffered severely 
by chimneys falling, etc. 

190. West End, — {Hereford Times, Dec. 19.) 6. 8, chimney-stacks 
disturbed. 
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191. Wegthope Hill, — (Hereford Times, Dec. 19.) 6. 8, a cottage 
injured. 

192. Weston Beggard, — Rev. S. J. Butcher. 3. 6.35. 5. ab. 10 seca. 

6. 8, three earthenware chimney-pots were thrown down at the Vicarage, 
and the stonework and masonry supporting them were dislodged. 

193. JVeston-under-Penyard. — {Western, Mail, Cardiff, Dec. 18.) 6. 8, 
at Weston Lodge, several chimney-pots were displaced and a large crack was 
made in the chimney-stack. 

194. Whitchurch, — Anon.f 6. pr. 7. 

195. White Gross, — Mr. W. Mere wether.* 4. a succession of throbs, f. 
by a shaking of the bed for ab. 3 or 4 sees, as though strong hands on the 
N. side had seized it in the middle and shaken it across two or three times ; 
after an interval of ab. 5 sees., a second but slight sh., also transverse, lasting 
ab. 2 sees. ; possibly a third but still weaker sh., only momentary. 6. pr. 7. 

7. a very heavy thud, as of an explosion to the N., succeeded after 5 sees. 
of silence by the throbs with a peculiar muffled so., and also by a so. like that 
heard when in an express train rushing through a station, and ceasing 
suddenly before the shaking of the bed began. 

196. Do. — Anon. (c. by Mr. W. Merewether, in same house). 3. 5.35. 
4. g. K and W. (see no. 195). 

197. IVhitney, — Mr. M. Morgan. 3. 5.28. 4. a very trem. mot. 5. 
ab. 10 sees. 6. no damage to buildings. 

198. Wigmore, — Mr. J. W. Palmer. 3. 5.30. 4. a. yes. 2 or 3 sees, 
b. one prin. vibr., 1 sec. c. no. e. end. f. no. 6. < 5. 7. tipping a load 
of coal. b. p. 2 or 3 sees. c. c. e. c. 

199. Wilton, — Mrs. Key.* 3. 5.30. 4. only one sh. 5. ab. 3 or 4 
sees. 6. < 4. 7. considerable rumbling so. b. c. c. c. — But according 
to most observers round the house, 7. b. p. c. f. 

200. Winforton, — Rev. C. J. Down.t 3. 5.35. 4. f. yes. 6. < 5, 
no damage to buildings. 7. a very heavy rumbling coming from the W. 

201. WirUercott, — {Hereford Times, Dec 19.) 6. 8, chimney-stacks 
disturbed. 

202. WUhington, — Rev. R. Powell.f 3. 5.35. 5. 30 sees. 6. 8, 
several chimneys were thrown down on houses near the Rectory. ?• 
awakened by a loud crash, afterwards there was a second less loud report. 

203. Do. — {Hereford Mercury, Dec. 23.) 6. 8, a number of chimneys 
thrown down, and the front of a brick-built house cracked from bottom to 
top. 7. (according to observers who were out of doors) the noise was like 
that of an approaching storm, with a kind of buzzing so. wh. grew in int. 
until the sh. came, and then passed away with a light rattling so. 

204. Wolferlow, — Rev. F. B. Grantf 3. 5.30. 5. 20 sees. 7. a 
rumble. 

205. Woolhope. — Rev. T. M. Beavan.f 4. b. two distinct series of 
vibrs., each incr. in int and then grad. died away. c. yes. f. yes. 5. not 
many sees. 6. 8. 7. as if chimney-pots were rolling down the roof. 
d. yes. 

206. Worrribridge, — Mr. F. W, Francis. 3. ab. 5.30. 4. two series of 
vibrs., 2 or 3 sees, apart, the vibrs. strongest at beg. and grad. died away, 
f. no. g, N.N.E. to S.S.W. 6. < 5, no damage to buildings. 7. a 
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rumbling so. like an explosion, d. yes. The vibrs. began when the so. 
had nearly died away. The so. seemed to travel in a S.S.W. direction. 

207. Wormesley. — (c by Mr. J. Murray.) 6. 8, a cottage chimney-stack 
thrown down. 

208. WormUow, — (c by Mr. J. Rankin.) 6. 8, two chimney-stacks 
thrown down. 

209. YarkhilL — Rev. A. G. Jones.* 3. 5.33. 4. a. no. b. one heavy 
crash, 1 or 2 seca c. yes. 6 or 8 sees. e. beg., int. grad. diminished, f. 
yes. g. N.E. to S.W. 6. 8, one stack of chimneys is seriously cracked, and, 
from below, appears to be twisted and to lean towards the S.W. ; a door- 
frame was slightly twisted, so that the door would not shut properly. 7. 
at first a rumbling so. like a heavy goods-train in a tunnel, ace. with a 
whirring noise like a whirlwind ; this so., which only lasted ab. 5 or 6 sees., 
incr. in int. until the house seemed to be struck with a heavy crash, and the 
noise passed on and soon died away. b. p. c. p. e. c. 
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210. Acton Turville, — Rev. W. S. Fossett 3. 5.40 a.m. 5. 2-3 sees. 

6. 5 ? 7. a very heavy eiigine travelling over a frosty road. b. p. 

211. Aldsworth. — Rev. G. H. Barrett t 3. ab. 5.30. 7. a rumbling so. 

212. Almondsbury. — Mrs. Hookinga* 3. 5.35. 4. sh. felt 7. a very 
heavy vehicle or traction-engine ; the so. seemed to pass from R to W. 

213. Do. — {Bristol Observer, Dec. 19.) 3. 5.33. 5. ab. 10 sees. 6. 5. 

7. distant thunder ; the so. seemed to travel towards the S. 

214. Ampney Cruets. — {If^ilts and Gloucestershire Standard, Cirencester, 
Dec. 19.) 6. pr. 7. 

215. Ampney St, Peter, — Rev. F. D. Bateman.t 3. 5.34. 4. app. three 
series of vibrs., ab. 3 sees, each, with an interval of barely 2 sees. ; the second 
series seemed stronger than the third. 6. 4. 7. some of the villagers heard 
a rushing so. 

216. Andoversford. — Mr. E. Upstone.* 3. ab. 5.33. 4. a. ab. 20 sees. 
b. two distinct series, ab. 10 to 12 sees, each, interval ab. 2 or 3 sees., the 
second series much stronger than the first c. no. e. end. f. yes. 5. 50 
to 60 sees. 6. 5. 7. after the sh. a moaning so. wh. died away to a sigh. 

217. Ashchurch. — Rev. H. Leach. 3. ab. 5.30. 4. slight trem. mot, 
wh. grad. incr. in int. to violent oscillations, with a sensation of one or two 
waves passing under the house ; only one series of vibrs. 6. 5 ? 7. an 
express train passing by. b. p. As far as the obs. can remember, the so. 
seemed to be dying away as the tremor began. 

218. Ashleworth — Rev. B. Edwards, t 3. 5.39. 4. b. only one series 
for at least 6 sees. c. yes, very slight, > 2 sees. f. no. 6. 8, two 
chimneys thrown down, some walls cracked, bricks thrown down chimneys. 

219. Avening. — Rev. F. de Paravicini. 3. 5.45. 4. g. W. to E. 6. 5. 
7. a muffled rumbling so. throughout the shaking. 

220. Avon Lighthouse, — Mr. J. E. Troth.* 3. 5.35. 6. a window- 
blind shook. 7. the explosion of a large steam-boiler, the so. came from 
the S.E. 
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221. Avonmoutk — Capt C. Hodder. 3. 5.31. 4. only one ah. 5. ab. 
3 or 4 sees. 6. 5. 7. an engine going off the linea. b. p. ab. 1 sec 

222. BamsUy, — Rev. D. Q. Compton.f 3. just after 6.30. 6. 6. 7. 
one oba. heard a sa like thunder just before the sh. 

223. BeachUy, — Miss N. Qwilliam* (c. by Rev. R Green). 8. 6.30. 

4. a. no. b. only one seriea c no. d. yes. t yes. 5. ab. 2 or 3 sees. 
6. < 4. 7. a cart coming through the house, b. p. d. yes. 

224. Beckford.—MT. F. Slade, CKf 3. 5.34. 4. a. no. b. ab. 6 
prin. vibrs. c. no. d. yes. e. middle, t no. g. N. to S. 5. 5 to 7 sees.* 

6. 6. 7. a hollow rumbling so. like a railway train running over a wide 
span girder bridge, b. p. e. c, at this instant, it appeared to oome 
more from the earth underneath the house instead of from a distance as at 
first. 

225. Bentkam, — Mr. W. B. Coopey.* 3. 6.37. 4. b. a violent jerk op 
bump, f. by 5 or 6 wavy vibrs. c. decided trem. mot g. S.W. to NJES. 

5. 15-20 sees. 6. < 5. 7. something like distant thunder, b. p. ab. 2 
sees. c. p. 3 to 5 sees. 

226. Berkeley. — Mr. W. R. Awdry.t 8. 6.30. 4. e. mid. 5. a few 
sees. 6. < 4. 7. a noise ace. the sh. 

227. Do. — {WotUm-under-Edge and Dursley OazetU, Dursley, Dec. 19.) 

3. 5.35. 6. < 6. 7. distant thunder. 

228. Bishops deeve, — Mr. Q. Osborne.'^ 8. ab. 5.33. 4. like the 
shaking caused by an underground railway train in a house near the line, 
but much greater, f. no. 5. quite 3 sees. 6. •< 4. 7. a very heavy 
waggon passing quickly along the road. The sh. began the instant the so. 
ceased. 

229. Do. — ^Rev. T. Jesson.! 8. ab. 5.35. 5. only a few sees. 6. << 

4. 7. a heavy luggage train passing close under the window, the sa ended 
very abruptly. 

230. Do. — Head servant,* out of doors (c. by Mr. G. Osborne). 6. 7. 

7. a so. like a large ilight of birds approaching, and increasing in volume ; 
it then became a humming so. like the noise in the insulators of telegraph 
wires, and incr. greatly and beoame very loud as it apparently passed him 
overhead, but at no great height ; it then stopped suddenly, and at that 
instant the ground shook under him so that he was unable to move. 
Duration of so. and sh. ab. 4 or 5 sees. 

231. Bishopston, — Mr. J. T. Davies t (Western Daily Press, Bristol, 
Dec. 18). 3. ab. 5.40. 4. short, regular, jerky movements. 5. ab. 20 
sees. 6. < 4. 

232. Do.— Mr. J. W. Tutcher* ( JVestem Daily Press, Bristol, Dec 18). 
3. 5.33. 4. vibrs. at rate of ab. 100 per minute, g. E. to W. 5. 30 
sees. 6. < 4. 

233. Blakeney. — Rev. A. D. Pringle. 8. 5.34. 4. the bed rocked 6 
times, the movements equally strong, f. na 5. 6 sees. 6. 7 ? a cowl on 
one chimney-top was put out of gear. 7. a loud noise like a heavy waggon 
going quickly down a hill. b. p. c. p. d. no. 

234. Do. — {Tlie Times, Dec 18.) 4. the movement consisted of one 
principal oscillation, f. by a tremor wh. lasted several sees. g. W. to E. 
7. a rumbling report not unlike that produced by an immense waterfall 
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236. Brimpsfidd. — Bev. R H. Denne.t 3. 5.36. 5. ab. 10 sees. 6. 7. 
7. according to other observers, a loud so. like a chimney on fire p. the 
sh., becoming inaudible as the vibrs. began. 

236. Brinscomhe, — (Stroud Journal, Dec. 18.) 3. ab. 6.30. 4. a heavy 
rolling sh., f. by an intense vibr. lasting for several sees. 6. < 4. 

237. Bristol, — (Daily Telegraph, Dec. 18.) 6. in Akerman Road, South- 
ville, an oil-lamp wh. was on a bracket fell to the floor ; West Street, in one 
bedroom two pictures and a photograph frame were dislodged. 

238. Do. — Mr. F. W. Stoddartf 3. 6.33.* 4. vibrs. most violent on 
waking and grad. died away. f. no. 6. 6. 7. a very heavy waggon 
passing app. eastward, d. grad. died away. e. c pr. f. no. 

239. Do. — ^Mr. K C. Cousens. 3. 6.36. 4. bed rocked violently, g. 
W. to R 5. •< 5 sees. 6. 5. 7. no so. heard. 

240. Do. — Anon.t (Bristol Observer, Dec. 19). 3. 6.35. 4. a violent 
shaking of the bed, a rather pleasant rocking sensation. 5. 4 or 5 6ec& 
6. 5. 

241. Do.— Miss C. E. Barnard t (c by Mr. E. Greenly). 8. 5.30. 4. 
Two series of prin. vibrs., each of wh. lasted 2 sees, and ended abruptly, a 
perfectly quiet interval of 1^ sees., the second series the stronger but not 
markedly so. c. no. f. no. 5. 6^ sees.* 7. a heavy traction-engine 
going by, the so. appeared to be coincident with each sh. 

242. Do.— Mr. J. C. Withers ♦ (Western Daily Press, Dec. 18). 8. 5.34. 
4. two series of vibrs., period of the vibrs. ab. \ sec g, S.W. to N.E. ? 

6. 6. 

243. Do. — Anon.t (Daily Telegraph, Dec. 18). 4. four definite shakings. 

7. a low dull so. c. p. a few sees. 

244. BroadweU, — (Wilts and Gloucestershire Standard, Cirencester, Dec. 
19.) 6. pr. 7. 

246. Brockampton, — Mr. H. Rudd.t 3. 5.32. 4. two series of vibrs., 
the second following the first after a few, perhaps 10 sees. ; the second part 
stronger, lasting ab. 6 sees., the bed rocking to and fro. 6. pr. 7. 7. a 
rumbling and rustling so. c. f. 4 or 5 sees. 

246. Brockworth, — Rev. J. H. Seabrook.t 3. 6.35. 4. b. two prin. 
vibrs. c. yes, ab. 20 sees. d. yes. e. mid. f. yes. 6. 8. 7. roaring of 
lions, b, p. d. yes. 

247. Brookthorpe, — Rev. R J. Houghton.t 3. 6.25. 4. f. yes. g. N. 
to S. 6. pr. 8. many cracks made and existing cracks increased. 7. loud 
continuous rumble, like platoon-firing. 

248. Buckland, — Rev. C. P. Brickwell.t 8. ab. 5.25. 4. f. yes. 5. 
pr. 5 or 6 sees. 6. 5. 

249. Bussage. — Rev. N. D. Macleod t (The Times, Dec. 18> 4. 10 or 
1 2 distinct vibrs., f. an instant or two later by a quivering of the earth [two 
series, first stronger]. 7. a rumbling noise. 

250. Cam. — (Western Daily Press, Bristol, Dec 18.) 6. pr. 7, tiles 
were shaken off one or two houses. 

251. Chalford, — Dr. T. K Gordon.* 3. 6.34. 4. d. yes. e. mid. 
6. 5 ? 7. a traction-engine passing very rapidly, b. p. c. p. d. yes. 

252. Charfield, — Mrs. R. P. Davies.t 3. ab. 5.30. 4. some persons 
say they felt two shs. 5. ab. 2 sees. 6. < 4. 7. a heavy cart passing. 
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253. Charlton Kings, — Mr. S. S. Buchman, F.G.S.t 3. 6.33. 4. a 
succession of shakes, the bed swaying to and fro ; this ceased with some 
abruptness, e. mid. g. N. to S. 6. 6, a picture on an K wall was 
tilted considerably. 7. a traction-engine passing, c. c. app. e. c. 

254. ChaxhilL — (c. by Kev. L. Wilkinson.) 6. 8, two chimneys damaged. 

255. Cheltenham, — L. P. Nickalls.t 3. 6.30 or 5.32. 4. a. yes. b. 
two series of vibrs., each ab. 6 sees., the first stronger^ the second f. the 
first imm. but there was time to spring out of bed bet them ; both series 
seemed to incr. in int. and then decrease, and both were ace. by a sa and 
throbbing up-and-down movement c yes, ab. 20 sees. e. mid. of first 
sh. f. yes. The floor (seen by gas-light) seemed to heave up between the 
door and window, the line of bend running N. and S. 5. ab. 30 sees. 6. 
7 ? a few books fell slanting on shelves. 7. at first like a violent gust 
of wind, but the so. wh. f. imm. with the sh. was as if the boiler was 
heaving before bursting, b. p. c. p. ab. 15 sees. e. c 

256. Do. — Mr. C. C. Prance.* 3. bet. 6.33 and 5.34. 4. first a 
heavy thud as if something had fallen, after a second or two a loud rumbling 
and quivering motion, in a moment more this shaking incr., the whole room 
seemed to lean outwards to the S. (a gentle lean over such as one feels in a 
yacht in a sudden puff of wind), and twice a wave seemed to come wh. 
tilted up the bed from N. to S. 5. quite 20 sees. 6. 6. 7. b. c 

257. Do. — Mr. J. Taylor.* 3. 5.32. 4. the window-frames moved, 
at first almost imperceptibly, but grad. increasing ; ab. the third sec the 
bed began to pitch like a boat in a choppy sea, 5 or 6 times, grad. subsiding 
with a trem. mot 5. > 12 sees. 6. < 5. 7. the so. with the first 
tremors like a heavy gust of wind, with the final tremors like a distant 
train in the tunnel ; during the prin. vibrs. it was drowned by the rattling 
of the windows. 

258. Do. — Rev. J. Robertson.! 3. 5.33. 4. a shaking, both laterally 
and vertically. 5. 4 sees. 6. 7 ? 7. a rushing or rumbling noise. 

259. Do. — Mr. F. H. Clitfcf 3. ab. 5.32. 4. a violent shaking from 
side to side. 6. < 5. 7. a hurricane, c. p. 

260. Do. — Mr. H. H. S. Escott* 3. 5.34. 4. two series, only a few 
sees, bet them, the second stronger. 5. very few sees. 6. < 5. 7. like 
a distant explosion, ace. the sh. c. c. 

261. Do.— Mr. R. Tyrer, F.R.MetS.t {Standard, Dec. 19). 3. 5.34. 
4. very rapid oscillations of the bed. 6. < b. 7. a deep rumbling, as if a 
heavily-laden train were passing along the road. 

262. Do. — (Gloucestershire Echo, Cheltenham, Dec 17.) 3. 5.32. 4. 
slow vibrs. rather than quick tremblings, g. N. to S. 5. 4 or 5 sees. 6. 
7. " we are informed that one or two chimneys have suffered, one instance 
being that of Station Road school" 

263. Do. — Mr. C. A. Pooley. 3. 5.34. 4. two shs., interval ab. 
3 sees. g. S.E. to N.W. 6. < 4, water was spilled from basins. 7. the 
first sh. ace by a rumbling and detonating so., the second by a peculiar 
crackling like that of wood-splitting. 

264. Do. — Mr. S. M. Cornelius (Gloucestershire Echo, Cheltenham, 
Dec. 17). 3. soon after 5.30. 5. ab. 50 sees. 6. < 5. 

265. Do. — [Bristol Observer, Dec. 19.) 3. ab. 5.30. 5. 3 or 4 sees. 
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6. 7, "in one instance a chimney in Fairview was partly demolished." 7. 
a traction-engine passing. 

266. Do. — {The Times, Dec. 18.) 6. 7. 

267. Cheltenham, near. — {The Citizen, Gloucester, Dec. 17, and many 
other papers.) "A Midland engine-driver says that, when he was some 
little distance from Cheltenham, he and the stoker were greatly alarmed on 
finding the engine lurching violently for a few sees. . . . whilst the sh. 
lasted it was thought that the engine would leave the metals." 

268. Chipping Campden, — Mr. J. R Neve.t 3. 5.35. 4. a quivering 
trembling sensation, ooly one sh. felt. 5. perhaps 10 sees. 6. < 5. 7. 
like thunder dying away in the distance. 

269. Chipping Sodbury. — Mr. Leman. 4, sh. felt. 7. sh. ace. by a 
noise like distant thunder. 

270. Churcham. — Rev. W. J. Selby.f 3. ab. 5.33. 4. C. yes, 15 
sees. d. yes. e. end. 6. 8, several chimneys were either twisted or 
thrown down. 7. underground thunder, c. p. 3 or 4 sees. d. yes. 
f. no. 

271. Do. — Mr. J. G. Be van. 3. 5.35. 4. a. no. b. ab. 30 or 40 
violent oscillations, c. no. f. yes. 5. ab. 8-10 sees. 6. 8, a piece of 
firestone weighing ab. 1 cwt thrown from the top of a chimney on the E. 
side of the house, it fell toward the £. 7. a tremendous roar. b. c c. c. 

272. Cinderford, — {Gloucestershire Echo, CheM^nhsLm, Dec. 17.) 3. 5,45. 
5. several sees. 6. 8, bricks were thrown off several chimneys. 

273. Cirencester, — Mr. W. Wearing.! 3. ab. 5.35. 5. ab. 2 sees. 6. 
< 4. 7. no. 

274. Do. — Prof. T. Groom {Wilts and Gloucestershire Standard, Ciren- 
cester, Dec. 19). 3. bet. 5.32^ and 5.33. 6. 5. 

275. Do. — {Wilts and Gloucestershire Standard, Cirencester, Dec. 19.) 3. 
bet. 5.32 and 5.33. 5. ab. 10 sees. 6. 6. 7. a dull muffled so. like 
distant thunder ace. the sh. 

276. Clifford's Mesne. — Mr. 0. T. Price. 3. 5.35. 4. two distinct 
shs., £ by very rapid but distinct upheavings. g, N.E. to S.W. 5. quite a 
minute. 6. 5. 7. a heavy waggon passing, b. p. ab. 15 sees. c. f. ab. 
40 sees. 

277. Clifton.— Ut. M. W. Heath. 3. 5.33.* 4. a distinct shiver, 
and imm. a gentle lift to the bed beginning at the £. end and ending at the 
W., then a final shiver. 6. 5. 7. like " the pedal notes of a great organ, 
only of a deeper pitch than can be taken in by the human ear, shall I say 
a noise more felt than heard ? " 

278. Do. — E. A. Holdship.f 3. 5.30 to 5.40. 4. two series of vibrs. 
c. yes. g. S. to N. 5. ab. 20 sees. 6. 6. 7. very heavy people rushing 
stamping along the hall downstairs, b. p. c. f. 

279. Do. — Miss M. B. Gribble.f 3. 5.30. 6. 5. 7. no. 

280. Do. — Miss V. Qribble.* 5. ab. half a min. 7. a train under the 
house, b. p. imm. 

281. Do. — Dr. A. B. Prowse.* 3. 5.34. 4. a. no. b. one series of 
vibrs. c, no. g. N.N.E. to S.S.W. [i.e. perpendicular to direction of street]. 
5. ab. 2 sees. 6. 5. 7. no. 

282. Do. — Mr. A. Vaughan.t 3. ab. 5.34. 4. awakened by a loud 

D 
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report, f. after 2 sees, by a violent vibratory motion. 7. the so. at its height 
suggested an explosion of gas in a neighbouring house, it died away slowly. 

283. Do. — Miss £. Cooper.f 3. 5.33. 4. a rocking and swaying as at 
sea, f. by a jarring feeling such as is experienced when a tramcar goes off the 
line and drags heavily. 6. 5. 7. a deep dull roar like thunder with a vibra- 
tion in it, when the jarring motion began, b. f. C f. ? 

284. Do.— Mr. R. F. Sturge, F.RMet. S.* 3. 6.33 or 6.34. 4. t no. 
g. W. to E. 5. 20-30 sees. 6. 6. 7. a slight rumbling so. ace the sh. 

286. Do. — Mr. A. K Studd.t 3. ab. 5.32. 4. continuous vibrs., 
without perceptible change of int. f. no. 5. ab. 6 sees. 6. 4. 7. no. 

286. Da — Mrs. Atchley.f 3. 5.25. 5. 6 8eca 6. pr. 6. 7. a heavy 
waggon paitsing or distant thunder, the sh. and so. coincided. 

287. Da — Mr. C. R Tanner, t 3. 6.35. 4. two shs., ab. 3 sees. each. 
6. 4. 7. a heavy cart passing on the road. 

288. Da — Mr. J. Wightwick. 3. ab. 6.30. 7. no. 

289. Do.— L. M. HaU.* 3. 5.40. 6. 6 1 7. no. 

290. Do. — Mr. Q. Simpson.'* 4. the bed swayed as a boat does on a 
wash from a steamer, only evenly. 6. 6. 7. a heavy traction-engine rapidly 
passing the house : the so. went from E. to W. b. p. 

291. Do. — (Birmingham Daily Gazette, Dec. 18.) 3. 6.34. 6, 6. 

292. Goleford. — Mr. T. Newcomen. 3. 6.33. 4. the house rocked 
violently from N. or N.E. to S. or S.W. 5. ab. 6 sees. 6. 6. 7. a great 
roaring rushing noise ; the end of the so. seemed to be at the commencement 
of the sh. 

293. Compton Greenfield — Rev. F. Brownson. 3. ab. 6.33. 4. [two 
series of vibrs., the second stronger]. 5. ab. 4 or 6 sees. 6. 6. 7. a very 
strong gale of wind. b. p. ab. 2 or 3 sees. d. yes. f. yes. 

294. Daglingicorth, — {TVilU and Gloucestershire Standard, Cirencester, Dec 
19.) 6. 6. 7. a heavy traction-engine passing. 

296. Deerhurst. — Rev. D. G. Lysons.t 3. 5.35. 4, only one series, 
like the motion of a ship at sea in a heavy swell 5. several sees. 6. < 5. 

296. Dorsington. — Rev. K Atkinson. 3. 6.33. 4. distinct trembling 
vibrs. from E. to W., on reaching the house the bed heaved up from K to W. 

5. ab. 4 sees. 6. 5. 7. simultaneously with the upheaval, there was a 
loud rumbling in the attics above as though heavy furniture or boxes were 
being dragged across the floor from E. to W. 

297. Doum Hatherley, — Rev. Canon Maddy. 3. 6.30. 5. 16-20 sees. 

6. 7. 7. a traction-engine passing or an explosion. 

298. Durslcy. — Mr. W. Downes. 3. 6.35. 4. the bed rocked to and fro. 
5. 3 sees. 6. < 5. 7. a rumbling so. like a roller on the road ; the so. 
ended ab. 1 sec. before the sh. began. 

299. Do. — Miss C. Cooke, t 3. ab. 6.30. 4. Two [series of] prominent 
vibrs. g. W. to E. 5. 20 or 30 sees., rouglily. 6. < 6, no damage to 
buildings. 7. thunder, c. f. e. c. 

300. Do. — Mr. G. L. Hill.t 3. 5.33. 4. a. yes. b. two max. of int. 
C. yes. 6. 7, no damage to buildings. 7. a i-ailway train passing, d. yes. 

301. Do. — {Wotton-uiideT'Edge and Durshy Gazette, Dursley, Dec. 19.) 
3. ab. 6.30. 4. two shs. ab. 15 sees, apart, f. by a tremor. 6. < 6. 7. 
a roaring noise. 
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302. Do. — {Hereford Times^ Dec. 26.) 6. the roofs of houses were 
damaged. 

303. Do. — {Western Daily Press, Bristol, Dec 18.) 3. ab. 5.30. 6. < 5, 
no serious damage done. 

304. Do. — {The Times, Dec 18.) 6. 7. 

305. Dymock, — Rev. R. Horton.t 3. 5.35. 4. like the effect of a 
heavy express train passing beneath a house, only much intensified, d. yes. 
e. mid. 5. ab. 10 or 12 sees. 6. 7, a travelling-clock was thrown down 
on its face towards the N., photographs and light articles fell. 7. a very 
loud noise, e. c. la crashing, rending, roaring sa 

306. Ebley, — Mrs. Webb * (c by Dr. J. Dougall). 3. 5.30. 4. the house 
rocked so that it seemed as if it must soon fall e. end. f. no. g. E. and 
W. 6. 5. 7. no ; other observers, however, heard the so. both before and 
after the sh. 

307. Elkstone, — Rev. R. H. M. Bouth.f 3. ab. 5.35. 4. a succession 
of waves wh. seemed to be quite as strong at the end as at the beg. f. yes. 

5. ab. 5 or 6 sees. 6. < 6, 7. a rumbling so., and as the eq. died away a 
so. as of stones rolling down. 

308. English Bichnor, — Rev. G. Hustler. 3. 5.40. 4, a. yes, 3 sees. 
b. one series, 3 sees. c. na e. mid. f. na 6. 4. 7. a heavy waggon 
or traction-engine passing, b. c c. c d. yes. e. c f. no. 

309. Eyeford Park (c by Rev. D. Royer). 6, pr. 7. 

310. Eyford, — {WiUs and Glouoesiershire Staridard, Cirencester, Dec 19.) 

6. pr. 7. 

311. Fairford. — Rev. F. R. CarbonelLf 3. ab. 5.25. 4. trem. mot, 
strongest at beg. and then diminishing continuously, f. no. 5. ab. 30 sees. 
6. 5. 7, no. 

312. Do. — Mr. F. Lockwood.t 3. ab. 5.35. 6. < 5. 7. a rushing 
wind heard close at hand. 

313. Flaxley, — (c. by Rev. L. Wilkinson.) A labouring man going to his 
work says that he heard, in the direction of Gloucester [i,e, E.], a rumbling 
so., wh. seemed to be proceeding quickly towards him. The noise 
swept on towards him, and looking down from the hill (Littledean Hill) 
upon the village of Flaxley, he thought he saw the tiles on the roofs of the 
houses shake, like the leaves on a tree when the wind passes. He thought 
also that he heard them rattle. The next moment the ground shivered 
beneath him and he was thrown down. 

314. Forthampton Court. — Mr. J. K. Yorke. 3. 5.32. 4. one series of 
vibrs. 5. 3 or 4 sees. 6. 4. 7. no. 

315. Framilode, — Mr. Blakemore {Gloucestershire Chronicle, Gloucester, 
Dec 19). 6. 8, two or three chimneys were thrown down. 

316. Frampton-CotterelL — Rev. T. W. Belcher, D.D.f 3. ab. 5.30. 4. 
the bed raised from the floor as if a large dog had been under it, and then 
dropped down again. 5. very few sees. 6. 5. 7. rushing noise like a 
storm. 

317. FrampUyn-upon-Sevem. — {IFottonrunder-Edge and Dursley Gazette, 
Dursley, Dec. 19.) 6. 8 ? "we hear that some slight damage was done to 
property in this place." 

318. France Lynch, — M. Atkinson.! 3. 6.20 \sic\ 4, was swung 
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backwards and forwards with sufficient violence to cause a feeling of sea-sick- 
ness. 6. < 5. 7. a cart driven very rapidly over an intensely frost-bound 
road. 

319. Frocester. — Dr. D. W. Eshelby. 4. only one series felt, the vibrs. 
were precisely similar to those produced by a very heavy traction-engine. 
d. yes. fl no. 5. 8 to 10 sees. 6. < 4. 7. the passage of an under- 
ground railway-train to a listener on the surface above. 

320. Further Barton. — Miss J. K A. Brown.* 3. 5.30. 4. The window- 
frame rattled violently and suddenly for ab. a sec. or two once ; a sec or two 
after, there were two rapidly consecutive sHght liftings of the bed. 5. a few 
sees. 7. no premonitory noise. 

321. Gloucester. — (The Times, Dec. 18 ; The Citizen, Gloucester, Dec 17 ; 
Gloucestershire Chronicle, Gloucester, Dec. 19 ; Gloucester Journal, Dec. 19 ; 
Gloucester Standard, Dec 19.) Bull Hotel, several bricks at the top of a high 
old-fashioned chimney were dislodged and fell down the chimney into the 
room below. George Street, at Mrs. Cook's Restaurant, the chimney fell 
through the roof of the top bedroom. Bath Villas, Park Road, in one house 
a chimney fell, in another a coping-stone. Chimneys also fell at Messrs. 
Denton and Holbrookes shop, at the comer of Mount Street and St Mary's 
Square, at a house in Millbrook Street, and at the back of a shop in North- 
gate Street Chimney-pots were displaced in Victoria Street and Howard 
Street At St James's Schoolhouse, the sh. dislodged a piece of masonry 
weighing 2 cwt on the top of the chimney. 

322. Do. — Dr. R. W. Batten. t 3. 5.35. 4. one set of vibrs. of same 
int. throughout f. no. 5. ab. 20 sees. 6. 8, coping-stones were thrown 
down on a neighbouring house, and the mullions of the N.W. window of the 
chapel near here were broken, a wedge-shaped piece on the inner side being 
taken out. 7. several traction-engines passing, f. no. 

323. Do. — Dr. J. Campbell. 3. 5.33. 4. a. yes, 1 or 2 sees. b. prin. 
vibrs. c. no. d. yes. e. mid. f. yes. 5. 4 sees. 6. 8, beds rolled 
on the floor, ornaments fell, one clock in the basement stopped exactly at 
5.33. 6. a steam-roller colliding with the house, b. f. ab. 1^ sees, c c. 
e. c 

324. Do. — Mr. W. Bedford Smith. 3. 5.35. 4. the house rocked like 
a ship at sea, only one sh. f. yes. 5. 15-20 sees. 6, 7. 7, an express 
train, b. p. 3 or 4 sec& c. f. ab. 5 or 6 sees. d. the so. ended like a 
train going away from the house. 

325. Do. — Mr. K W. Lifton.* 7. an approaching so. like that of a moan- 
ing wind, as it got nearer it resembled the approach of a heavily-laden train 
moving rapidly, b. p. several sees. c. f. several sees. : the so. could be 
heard receding for several sees. 

326. Do. — Mr. C. Fletcher.* 3. ab. 5.35. 4. the most prominent 
feature of the sh. was a decided thump as if a very heavy blow had been 
struck under the observer's feet 7. a steam-roller moving in the street, but 
more abrupt. 

327. Do. — Mr. G. Embrey {The Citizen, Gloucester, Dec 17). 3. 
5.34^. 5. ab. 20 sees. 6. in the top room of the house a bookcase was 
thrown down from the wall. 

328. Do. — {Gloucester Standard, Dec 19.) 8. 5.33. 4. 2 or 3 distinct 
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oscillations. 5. a few sees. 7. a dull mysterious rumbling, wli. incr. 
rapidly to a crashing so., ace by a shaking of buildings ; the loud crash was 
f. by a faint one. 

329. Do.— "E. R P." {Nature, voL 55, 1896, p. 179). A large iron 
ornamental vase on pedestal, weighing at least 100 kilos., standing in the 
middle of a lawn on a stone foundation sunk in the ground, has been moved 
sideways on its foundation through a space of 3 cm. approximately in the 
direction magnetic N. 18° 30' E. 

330. Haselton, — Rev. W. H. Stanton. 3. 5.35. 4. f. yes. 6. 5. 7. 
as if a jackdaw were struggling to save itself from falling down a chimney. 

331. Do. — Mr. W. B. Minchin.t 3. 5.35. 4. awakened by a thud, as 
if some very heavy body had fallen overhead. 5. several sees. 6. pr. 5. 

332. Hasfield Court— Ut, H. R Wintle, F.RG.S.* 3. 5.38. 4. a. 
yes. b. two, possibly three, series with well-marked vibra. c. yes. f. no. 

6. 7 or 8, bricks came out of a chimney. 7. a huge waggon being driven 
up the back-yard, with a well-marked grinding noise also during the vibra. 
b. p. c. f. 

333. Hawkeshury Upton, — Mr. W. I. Cox.t 3. 5.20. 4. b. an oscilla- 
tory motion, c. no. f. no. 5. ab. 5 sees. 6. 5. 7. no. 

334. Hempstead. — Mr. F. A- Joneaf 3. 5.34. 4. a. yes, 2 or 3 sees. 
b. prominent, almost violent, vibrs. c. yes, ab. 1 sec e. end. f. yes. 
5. pr. > 5 sees. 6. < 5. 7. a heavy traction-engine, c. pr. c. d. so. 
became grad. louder but died away somewhat abruptly, e. pr. c 

335. HeweUfield, — Rev. W. Shawcross.t 3. 5.32. 5. a very few sees. 

7. a dull heavy so. ace. the sh. 

336. Horfield.—'' A. C." t {Western Daily Prm, Bristol, Dec. 18). 3. 
ab. 5.25. 4. the oscillations were continuous and even. 6. 5. 7. distant 
heavy thunder. 

337. Horsley, — Rev. W. H. S. Davies.* 3. 5.35. 4. a. yes, ab. 8 sees. 
b. ab. 5 to 8 sees. c. yes, 3 to 5 sees. d. yes. e. mid. f. no. g. N.W. 
to S.K 5. 15 to 20 sees. 6. < 5. 7. at firet like a violent wind among 
trees, then like a very heavy traction-engine close to the house and when at 
its loudest ace. by a kind of grinding noise as if a landslip were in progress. 
b. p. ab. 5 sees. c. f. 3 or 4 sees. d. yes. e. c 

338. Hortm. — Rev. A. J. Begbie.t 3. ab. 6.35. 6. 5. 

339. Huntley,— 'Rev, H. Miles. 3. 5.30. 5. ab. 1^ mins. 6. 8, at 
the Church, the stone crests on the ridge of the roof were shaken for 4 J feet 
and fell to the ground on the south side of the building ; a stone pinnacle 
ab. 3 feet high was also shaken to the ground and broken ; also an orna- 
mental stone chimney over the vestry was much shaken and loosened but 
did not falL 7. a rumbling noise and a crash. 

340. Icornh. — Mr. K. C. Stephena 3. 5. 4. two series (according to 
some obeervera). 6. pr. 6. 7. a noise heard by some observers. 

341. Iron Acton, — Rev. G. R. Browne. 3. ab. 5.32. 6. < 4. 

342. Kemerton, — Rev. J. J. Mercier.f 3. bet 5.30 and 5.35. 4. sh. 
felt 7. the so. of a cannon not very far away. 

343. Kingscote, — (c. by Rev. D. Kitcat.) 6. 7 ? 

344. Kings Weston, — Nurse Shellard* (c. by Mr. H. Ormerod). 3. 
5.30. 4. 3 distinct vibrs. 5. 3 sees. 6. 5. 7. thunder, e. c. ; it 
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appeared to proceed from K to W. and, as it passed under the house, the 
vibrs. were felt 

345. Lashorough, — (c. by Rev. D. Kitcat) 6. < 4. 

346. Lechlade, — Mr. G. A. Davis.t 3. 6.36. 4. a. no. b, ab. 8 
prin. vibrs. c no. e. mid. 5. ab. 6 sees. 7. a traction-engine passing. 
b. p. d. yes. 

347. Leighterton, — Rev. J. R Clutterbuck* 3. ab. 6.30. 4. two 
[series of] vibra, 2 or 3 sees. each. d. incr. in int and then ceased suddenly. 
e. end. g. S.W. to N.E. 5. 6 or 6 sees. 6. 6. 7. a large empty barrel 
rolled on hard ground ; the so. c. with the sh. 

348. Littledean, — Rev. G. A. P. Arbuthnotf 3. ab. 5.30. 4. three 
distinct sh& of ab. the same int d. appeared to come suddenly and die 
away at once. 5. ab. 1 min. 6. -< 4. 7. a violent and loud roaring 
with the shs., ended with the third sh. d. yes. f, no. 

349. Longhope, — Mr. K Butler t (c by Mr. J. W. Gray). 3. 5.36. 4. 
the movement like that of a boat 6. 8, the chimney-stacks were badly 
shaken apd bricks fell down the flues in several rooms. 7. wakened by a 
low rumbling noise, but afterwards there was too much noise and confusion 
to hear. 

360. Lower Slaughter, — Mr. 0. Viveash.* 3. 6.35. 4. a. no. b. a 
sudden vertical movement c. no. 5. bet 1 and 2 sees. 6. 5. 7. no. 

351. Lydbrook, — Mra T. Linde.t 3. 5.35. 4. b. ab. 30 sees. c. yes, 
ab. 8 or 10 sees. d. yes. e. mid. f. yes. 6. 8, bricks dislodged from 
chimneys. 7. a splitting or cracking so. not unlike the noise of a very near 
peal of thunder. 

362. Do. — {Hereford Times, Dec. 19.) 6. 8, chimney-pots removed or 
otherwise damaged. 

353. Lydbrook Junction, — Mr. D. Thomas-t 3. 5.30. 5. ab. 3 to 5 
sees. 6. < 5. 

354. Marshfield. — Rev. R F. Trotman. 3. 5.36. 6. < 4. 7. a 
traction-engine on the road. b. p. 

355. Matson. — {The Citizen, Gloucester, Dec 17.) 6. 8? chimneys 
removed and windows shaken out. 

356. Mickleton, — {Evesham Journal, Dec 19.) 3. ab. 5.30. 7. a dull 
heavy so. ace the sh. 

357. Minchinhampton. — Mr. F. Fowler. t 3. 5.36 to 5.40. 4. one 
series of vibrs. d. yes. £ yes. 5. ab. 10 to 15 sees. 6. 7 ? 7. a 
traction-engine passing, b. p. c. p. d. became louder and then ceased 
suddenly, e. p. 

358. Minsterworth. — Rev. R Brent* 3. ab. 5.32. 4. a. no. c. yes, 
several sees, f, yes. 5. ab. 10 sees. 6. 8, portions of several chimneys in 
the parish fell, and an outhouse wall was cracked. 7. like a steam-roller 
and a rushing so. as of a violent storm which seemed to pass away vdih. a 
hissing so. in a southerly direction, b. pr. p. slightly, c. f. the prin. \Tlbr3. 
but not the trem. mot 

359. Do.— Mr. G. V. Ellis.* 3. ab. 5.35 (the signalman felt it at 5.34). 
4. the bed suddenly moved upwards as if by a person underneath, and then 
from side to side, i.e. from N. to S. ; soon after came the second sh., similar 
to the first, but stronger and lasting nearly as long again ; f. by 4 or 5 
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slight vibrs. grad. diminishing in int g. N. to S. 6. 8, in eight or more 
houses the chimneys had to be rebuilt in part or altogether, in one house 
the S. wall was cracked. 7. no so. heard, but other observers heard a so. 
wh. some compared to distant thunder and others to the approach of a train. 

b. p. 

360. Miserden Park — Mr. A. E. Leatham.* 3. 5.33 to 5.35. 4. ab. 
32 Jdistinct vibrs., a small interval (not nearly one sec.) between the two 
middle vibrs. 5. 9 sees. 6. 7, in the village several tiles fell off the 
cottages. 

361. Mitcheldean. — Mr. N. F. Scarancke. 3. 5.31. 4. a. yes, ab. 6 
sees. b. 7 or 8 well-marked vibrs., ab. 5 or 6 sees. d. yes. e. mid. f. 
yes, well-marked. 5. > 12 sees. 6. 8, three chimnejrs fell, more cracked, 
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many walls and ceilings cracked. 7. a distinct rumbling like children 
running ab. in the passage, b. c. c. c d. the so. of the same int up to 
the main sh., then suddenly incr. and afterwards died away. e. c. f. yes, 
at the instant of the main sh. the noise very loud, a sharp rattling crash, 
exactly resembling the noise made by a falling building. 

362. Do. — Mr. J. AbeLf 3. bet. 5.30 and 5.40. 4. e. end. t no. 

6. 8, cracked the wall of the entrance hall, some of the chimney-pots in the 
town came down. 7. as if two fast trains had telescoped. 

363. Mitcheldean Road Station. — Mr. T. J. Borres. 3. 5.33. 4. a. no. 
b. one series, c. yes, 15 sees. d. yes. e. mid. f. yes. 6. 30 sees. 6. 
8, clocks stopped at 5.33. 7. a flock of birds fljing out of a tree. 

364. Moreton-in-Marsh — (c by Rev. S. Jones.) 6. < 5. 

365. Do. — {Evesham Journal^ Dec. 19.) 3. bet 5 and 6. 6. pr. 7. 

366. Myth Hill — Mr. G. Banaster.f 3. eq. ended 5h., 34m., 45s., the 
mean of two watches, the obs. wired to Greenwich for correct time. 4. wave- 
movement like swell at sea for 4 sees., then an exceedingly violent upward 
movement, app. quite vertical, £ by a deep drop and another upward 
movement not quite so violent ; the house then seemed twisted [in the 
direction in wh. the hands of a watch rotate], and then back by the next 
wave ; the sh. ended with simple wave-motion as at first for ab. 2 sees. ; the 
vibrs. were at the rate of ab. 2 or 3 per sec., but they were ace. all through 
by trem. mot perhaps most distinct at the beg. of the sh. g. pr. ab. W. by 
S. to R by N., chiefly. 5. pr. quite 7 sees. 6. 7. 7. the usual rumbling 
undergroimd heard, but it was almost drowned by the noise made by 
doors, etc 

367. Nailswortk — (Stroud Journal, Dec 18.) 3. ab. 5.30. 6. < 5. 

7. a peculiar rumbling noise, like the booming of a cannon. 

368. Newent — {Worcester Herald, Dec 19.) 6. 8, in some iiLstances 
chimney-stacks were shattered. 
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369. Neumham-on'Severn, — Right Hon. Sir C. W. Dilke, M.P.t 3. ak 
5.30. 4. a continuous and most violent shaking, c no. f. no. 5. ab. 
3 sees. 6. 7. 7. the roar of a great squalL b. p. C p. e. p., the so. 
loudest as the sh. began. 

370. Do. — Mr. J. S. Carleton.t 3. 6.30. 4. f. yes. 5. ab. 30 sees. 
6. 8. 7. 3 or 4 distinct thuds overhead, and then the house began to 
sway. 

371. Do.— (a by Mr. R W. Prevost.) 3. 5.31 to 5.34. 4. f. yes. 6. 

< 5. 7. a rmnbling as of snow sliding off the roof, and then a rushing 
wind past the house going in S.E. direction : the sh. was felt when the 
so. had passed. 

372. Do.— (2^^ Citizen, Gloucester, Dec. 17.) 3. shortly after 5.30. 4. 
two shs. [the first stronger]. 6. < 7. 

373. Northleach, — Rev. C. Hutchinson. 3. 5.30. 4. prin. vibrs. all of 
the same int. f. no. g. N.W. to S.E. 5. 3 sees. 6. 5. 7. a traction- 
engine passing, b. p. C. p. d. ye& e. p., the vibrs. were strongly felt 
after the so. had ceased. 

374. Do. — (IVilts and Gloucesternhire Standard, Cirencester, Dec. 19.) 
5. ab. 5 sees. 6. 5. 7. a riunbling so. 

375. Norton, — Rev. R Marks. 3. 5.33. 4. a continuous vibr. like a 
cres, and dim. in music e. mid. 5. 1 5 sees.* 6. pr. 7. " In the village 
I heard of water spilt, bricks shaken down, a clock was stopped and a line 
stretched between two ebns was broken." 7. a kind of grinding rumble. 
b. pr. c c. p. the so. seemed to last for the first two-thirds of the sh. Other 
persons about here, fully awake at the time, de.scribe a report f. by a rumbling 
noise during the vibrs. 

376. Oakle Station. — Mr. W. Norman.* 3. 5.33. 

377. Olveston. — (c. ])y Mr. S. Irwin.) 3. ab. 5.25. 4. a. yes, 1 or 2 
sees. b. one series, 8 to 10 sees. c. no. d. yes. e. mid. f. yes. 5. 
ab. 10 sees. 6. 5 or 6. 7. distant thunder, b. p. imm. c. f. 2 or 3 
sees. d. yes. f. yes. 

378. Over Court. — Mr. R C. Lippineott t (c by Mr. H- Onnerod). 3. 
ab. 5.30. 7. sh. ace by a so. like thunder during a heavy thundei'storm. 

379. Oxenhall. — Rev. J. H. Lorimer.f 3. 5.35. 5. 20 or 30 sees. 6. 

< 5. 7. like a heavy sea making the timbers of a vessel quiver and creak, 
and also as if the bottom of the vessel was l^ing dragged over rocks. 

380. Painsmck. — Mr. A. G. Meeze.* 3. 5.28. 4. a deep-seated trem. 
mot, increasing rapidly for the first 2 secsL and dying grad. away for ab. 
another 4 sees. f. yes, the vibr. was purely vert 6. 6 sees.* 6. < 5. 7. 
a so. wh. seemed to come up the valley from the W. and ace. from the outset 
l»y the tremor ; the so. appeared to be part and parcel of the tremor ; it had 
a deep musical undertone ace by a whistling such as is occasionally heard in 
a gale at sea when the wind rushes through the cordage ; the noise incr. and 
deer, with the sh. e. e. 

381. Do. — Miss E. Wood Mason.t 3. 4.40 [sic]. 4. d. yes. e. mid. 
f. yes. 5. 30 sees. 6. 5. 7. a trem. noise like wind before the prin. 
vibrs. 

382. Parkend. — Mr. W. C. Halpin.t 3. 5.30. 4. a. yes, a few sees. 
b. one or two, 5 or 6 sees. c. yes, 3 sec*, d. yes. e. mid. f. yes. 5, 
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10 or 12 sees. 6. 7. 7. as if a sudden and violent gufit of wind had banged 
several doors. 

383. Pilning. — Mr. F. C. Cane. 3. 5.53. 4. two severe shs. in 
quick succession. 5. ab. 2 sees. 6. 5. 7. a train passing over a wooden 
bridge at a great speed, b. p. imm. 

384. Iiedfield.—UT, W. Glegg.f 3. 6.30. 4. lateral vibrs. d. yes. 6. 
< 4. 7. no. 

385. Redland. — Mr. J. H. Vallance.* 3. 6.33. 4. [two series of vibrs., 
the first stronger], g. slightly W. of S. to slightly E. of N. 6. pr. 5. 7. 
before the sh. a so. as of a train passing, during the sh. the so. of a hurricane. 
b. p. 

386. Do. — CoL S. W. Rawlins.* 3. 6.32. 4. (according to another 
observer) two shs., only a few sees, bet them, the second more severe. 6. ab. 
6 to 8 sees, (according to the writer, who only felt one sh.). 6. < 4. 7. 
heavy carts passing along a paved street, c. c 

387. Eendcombe. — Rev. G. A. R Kempson.! 4. pr. two series. 6. pr. 
6. 7. a rumbling so. (according to another oba). 

388. Do. — (Wilts and Gloucestershire Standard, Cirencester, Dec. 19.) 3. 
6.35. 6. 7 ? the hoarfrost with wh. some trees were thickly encrusted was 
all shaken down. 7. a preliminary rumbling so. like distant thunder. 

389. Do. — Mrs. Colvile. 3. 6.35. 6. < 6. 

390. Rodmarton. — Rev. W. J. Dover.* 3. 6.34. 6. several cracks in 
plaster and walls that had not been seen before. 7. a loud noise like a 
heavy weight being dropped, b. c 

391. i?uarrfean, near. — Mr. R. W. Malsom. "When in the wood [on 
the way to Trafalgar] I was startled by a sort of hissing noise followed by a 
rumble which made the ground shake under me. The trees seemed to clash 
together, then tear one another apart I had not gone many steps before 
the second report louder than the first (say 4 or 6 sees, between the reports), 
the direction appeared to be from E. to W. The whole woods seemed in an 
uproar, the birds flying about, sheep running as though chased by a wild 
beast In that part of the wood, two streams of water meet ; it seemed to 
stand still at the time of the shock." 

392. Budford.—{c by Mr. J. Wightwick.) 6. < 6. 7. a loud noise 
like a traction-engine going up a hill near the house £ by a so. like the fall 
of something heavy. 

393. Sandywell. — Mr. C. W. Lawrence.! 6. 4. 7. a traction-engine 
passing. 

394. Sapperton. — Rev. H. T. Cropper.f 3. 6.30. 5. 9 sees. 6. 6. 7. 
a traction-engine passing. 

396. Sevenhampton, — Rev. J. Storr.f 3. 6.35. 4. trem. mot f, yes. 
6. < 5. 

396. Sharpness,— (c by Rev. W. R Awdry.) 6. 7. 

397. Shurdington. — Mr. J. W. Gray.* 3. 6.33. 4. b. a series of vibrs. 
(pr. 10 to 12). c. yes, there appeared to be a slight lull towards the mid. of 
the disturbance, g. N.W. to S.E. 5. ab. 5 or 6 sees. 6. 6 ? a somewhat 
dilapidated chimney was thrown down. 7. rattling and rumbling sos. ace 
the sh. increasing towards the end. c. p. 

398. Stancombe Park. — Mrs. Edwards.! 3. 6.16. 4. d. yes. e. mid. 
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g. W. to E. 6. 3 sees. 6. 8 ? cracks were found in the walls of rooms at 
the N.E. end of the house. 7. a traction-engine passing, b. c. c. c. d. 
yes. e. c. f. no. 

399. Standish House, — A. A. King.* 3. ab. 5.30. 4. a. yes, a few 
sees. b. a rocking motion wh. incr. in force for 5 or 6 oscillations and then 
deer, for 2 or 3 oscillations, c. yes, a few sees. g. E. and W. 5. pr. > 
half a min. 6. < 5. 7. like tipping stones. 

400. Staple Hill — Dr. J. F. Brown. 3. 5.32. 4. continuous vibra. g. 
S.W. to N.R 5. ab. 16 to 20 sees. 6. 5. 7. gradual approach of a 
heavily-laden train, the so. and sh. ended suddenly. 

401. Staunton, — Mrs. Jay Jones. t 3. 6.35. 4. two vibrs. each lasting 
from 1 to 1^ sees. c. yes, slight, ab. 2 sets, fl no. 5. 4 to 5 sees. 6. 
5 ? 7. a rumbling so. like distant thimder (heard by others), b, p. ab. 2 
sees., the so. ended when the sh. began, it seemed to grow louder until the 
sh. occurred. 

402. Stinchcombe. — Mrs. Browne-t 3. 5.30. 4. a violent jerk upwards, 
a pause, and a settling down again with a sideways shake, f. yes. 6. < 5. 
7. a rushing roar as of a gale in the trees ; the end of the sa c. i;v*ith the beg. 
of the sh. ; the so. ended suddenly. 

403. Do. — Lt-CoL Sir C. Prevost, Bartf 3. 6.32. 4. the Wbrs. incr. 
in int to a sort of bump or jar. e. mid. 5. 10 to 30 sees. 6. •< 6, a 
fresh crack was seen in the dra^^ing-room ceiling next day. 7. a heavy 
goods-train going underneath the house, b. c. d. yes. e. c 

404. Stoke Bishop. — Mr. C. K. Townsend.* 3. 6.37. 4. a violent 
oscillation, grad. diminishing to a mere tremor until it ceased ; only one 
distinct sh. 5. 5 sees. 6. 5. 7. a faint rumbling so. like extremely dis- 
tant thunder, ab. 2 sees., then after an interval of ab. 1 sec the sh. commenced, 
but while the sh. lasted no so. was heard ; imm. the vibr. ceased, a fiBLint 
sighing or moaning, ab. 2 sees. 

405. St^yw-on-the-JFold. — Rev. D. Royce.* 3. ab. 5.30. 4. three un- 
dulatory motions, increasing in int 6. 6 or 7. 7. three distinct rumblings 
like discharges of distant cannon, preceding the sh. 

406. Do. — F. M. Eaton.* 3. 5.38. 4. a violent trembling. 5. ab. a 
min. 6. < 5. 

407. Do. — Miss G. Hippisley.f 3. ab. 6.45. 5. ab. 5 sees. 7. no. 

408. Do. — J. R Hookham.t 3. 5.35. 4. Ixjd swayed perceptibly. 6. < 5. 

409. Stroud. — Mr. W. B. Davis. 3. 6.34 to 6.35 [sic]. 4. two series, 
the first stronger and lasting 6 or 7 sees., inter\'al 2 sees., the second series 4 
or 6 sees. 5. ab. 13 sees. 6. -< 5. 7. a rushing so. like that of a strong 
wind ; or a hum of low pitch somewliat similar to that caused by the passage 
of a party of skaters over a sheet of ice ; the humming most distinct at the 
moment when the vibrs. were strongest. 

410. Do. — Mr. E. Poekett.* 3. 5.30. 4. a. no. b. ab. 3 [series of] 
vibrs., 8 to 10 sees. c. no. d. two or more max. of int. e. mid. f, no. 
6. < 5. 7. trains running past and brakes suddenly applied, b. f. ab. 3 
or 4 sees. 

411. Do. — Mr. E. Friday.* 3. ab. 5.38. 4. a. yes, ab. 5 sees. b. prin. 
vibrs., ab. 25 sees. c. minor tremors, ab. 30 sees. f. yes. 6. < 5. 7. 
the sIl seemed to be ace by a vibrating, rushing, muffled so. 
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412. Taynton, — Rev. N. W. Shelton.t 3. bet 5.30 and 6.85. 4. libra, 
incr. in int f. no. 6. 7. 7. thunder; the so. f. the end of the sh., it 
became louder and then passed away. Another describes the noise as of a 
chimney falling on the roof. 

413. Temple Gutting. — Rev. A. Grant Lane.t 3. 5.40. 4. a. yes (by 
other observers), b. two [series of] vibrs., ab. 30 sees. c. no, the sensa- 
tion was one of rocking or rather a vessel rolling on a choppy sea. f, no. 

6. 5. 7. distant thunder, b. p. 

414. Tetbury,—Ur, J. W. Boyd.t 3. ab. 6.32. 6. 7 ? 

415. Da — Rev. T. G. Horwood.t 3. 5.35. 4. a soothing swaying 
motion, 3 backward and forward motions, c. no. d. no perceptible 
difference in int or period, f. yes. g. E. and W. 5. ab. 4 sees. 6. 5. 

7. no. 

416. Do. — Anon-t (c by Mr. F. Brown). 6. < 4. 7. thunder. 

417. Do.-^Stroud News, Dec. 18.) 3. ab. 5.30. 6. furniture displaced 
in some cases, no serious damage. 

418. Tewkesbury. — Miss E. C. Sargeaimtf 3. 6.30. 4. a. yes. b. 
two series of vibrs., ab. 5 sees. each. c. no. d. incr. and died away and 
incr. again, ending suddenly, e. end. f. no. 5. ab. 30 sees. 6. 6. 7. 
thunder, b. f. ab. 10 sees. c. c d. yes. e. c f. no. 

419. Do. — Mr. F. PiiUin. 3. ab. 5.38. 4. the brass handles on a chest 
of drawers shook 5 distinct times. 

420. Do. — {Daily Telegraph, Dea 18.) 3. 5.34. 6. 7. 7. a so. like 
the soughing of a high wind, f. by a deep rumble. 

421. Thornbury. — Mr. J. S. Palmer. 3. 5.33. 4. a. yes, 10 or 20 sees. 

b. two prominent shs. ab. 3 or 4 sees. each. c. very slight e. end. 6. 
< 6. 7. a rumbling so., also a noise like a hooter, b. the hooter so. p. 

c. the hooter so. p., the rumbling so. continued until the final slu d. ab. 
the same int throughout. 

422. Tidenham. — M. C. Brice. 3. 5.26. 4. 3 or 4 lateral vibrs. 6. 
4 or 5 sees. 6. 6. 7. a deep continuous ruml)le, like a very heavy roller 
on pavement b. p. 2 or 3 sees. c. £ 3 or 4 sees. 

423. Do. — Mr. A. Cobboldf 3. ab. 5.30. 4. a somewhat violent 
tremor; only one sh. f. no. 6. 5. 7. the passage of a heavy vehicle 
over a bridge as heard from below, or the rushing of air up a flue or a chimney 
on fire. c. f. ab. 30 sees. d. grad. died away. 

424. Tirley. — ^Rev. R S. Turner.* 3. ab. 5.30. 4. a. pr. ab. 3 sees. 
b. the house seemed to rock like a ship at sea. f. yes. 6. 7. 7. a rumbling 
noise, b. p. d. the so. became grad. louder and the dying away was 
momentary. 

426. Toriworth. — Mr. H. Kingscote. 3. 5.33. 4. slight, but rapid, 
vibr. 5. ab. 15 or 20 sees. 6. 4. 7. sh. £ by a low rumbling noise, like 
a traction-engine going at fuU speed on the road 100 yards off. 

426. Trafalgar. — Mr. F. Brain, CRf 3. ab. 5.30. 4. the bed heaved 
from side to side. 6. 4 or 5 sees. 6. 8, some chimneys were cracked. 7. 
(according to another obo. who was awake) like the explosion of a cartridge 
of dynamite. 

427. Twyning. — Rev. W. G. Lyon.* 3. 5.34. 4. a swaying motion, 20 
sees. ; then a severe vibr. grad. increasing in int and stopping rather 
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suddenly, 30 to 35 eeca. 5. 50 to 55 sees. 6. < 5. 7. a traction-engine 
or steam-roller approaching the house ; the sa ended imm. before the sh. 
began. 

428. Uckingtoru — Rev. G. R Robert^f 3. 5.32. 4. a. ye& b. 6 prin. 
vibrs. in continuous successioiL c yes, 3 or 4 sees. d. yea. e. mid. H 
no. g. W. to R 6. 7 or 8, a crack in the outer wall fadng W. by N. 7. 
a traction-engine with trucks going very rapidly, b. p. 1 or 2 sees, c, a 
or £ d. yes. e. c £1 na 

429. Uley. — Miss A. M. Brown.* 3. 5.30. 4. only one 9erie& 5. 3 to 
6 sees. 6. 7 ? 7. a very hea^-y waggon rolling along the road, then it 
seemed to come round the house, and the noise became very loud like 
thimder underneath and a crash as of a cartload of £Edling stones, at the 
same instant the bed was violently shaken, b. p. e. c 

430. Upton St. Leonards. — Rev. K C. ScobelL 3. 5.30. 4. 6 or 7 
prin. vibrs. f. no. 5. 4 or 5 sees. 6. 5. 7. na 

431. JFestbury-on-Seveni. — Rev. L. Wilkinson-f 8. ab. 5.33. 4. ^ 
yes. e. mid. g. R and W. 5. about 6 or 6 sees. 6. 8, part of the 
stable chimney fell : coping-stones fell from the chimney of the National 
Schools, and the chimney has had to be rebuilt ; part of a chimney fell at 
Brook Farm. 

432. Westhury-on-Trym. — Mr. J. R Gilmor * (c. by Mr. H. Ormerod). 
3. ab. 5. 4. at first very slight, like the tn^mor made by a traction-engine 
in the distance, gaining in int. as it came nearer, and passing off the 
same way ; just as it seemed to pass the end of the house that end was gently 
lifted up about a foot and gently let down again. 5. alx 3 sees. 6. 6. 
7. heavy road traction-engine, as in a jiiece of music, beginning softly, 
getting louder and fuller — chord — then grad. dying away again and lost, 
e. c. 

433. Da — Mr. G. Stephens f (c by Mr. H. Ormerod). 3. 5.30. 7. 
awakened by a rumbling noise like the end of a clap of thimder, ace by a 
gale causing the window to shake violently ; diuation of the noise ab. 3 sees. ; 
it appeared to travel from S.W. to N.E. 

434. Do. — Mr. J. Meadows.* 3. 6.30. 4. a. yes, as if traction-engine 
were i)as8ing, ab. 2 sees. b. one series, ab. 5 sees. c. yes, as before. 
d. yes. e. mid. f. yes. 6. 9 sees. 6. i>r. 6. 7. a traction-engine 
passing, b. p. c. f. d. yes. e. c 

435. WestonUrt. — (c. by Rev. D. Kitcat) 3. bet 5 and 6. 4. sh. felt 
7. a waggon on a frosty road, or a traction-engine passing ; some persons say 
they heard a hissing so. before the sh. 

436. IVhitcoinhe Magna. — Mr. J. 0. Rigby.* 3. 5h. 34m. 30s., when 
the movement ceased. 4. only one series, as if some one at W. end of 
bed slightly lifted the l)ed and then shook it from W. to E. 5. ab. 5 sees. 
6. 7. 7. a load of dynamite exploding on the highroad, b. p. imm. [sa 
ended before or as the sIl began]. 

437. IVIxitecroft. — Mr. C. Cooke.* 3. 6.33. 4. two series, the first a 
tremor ab. 4 sees., the second, after an interval of 2 or 3 sees., a swaying 
motion ab. 4 sees. 6. 6, a stable lamp suspended on an iron rod 4 feet 
long swayed E. and W. alx)ut 6 inches on each side of the vertical 7. a dull 
heavy trembling thudding so. like what might be produced by a quick 
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Stampede of a large herd of elephants down the sloping ground to the west 
of the house ; with tlie second part of the sh. a louder rolling rumbling so. 

438. Do. — Anoint (c by Mr. C. Cooke). 4. [two series, the second 
stronger, interval a second or soj 6. 7. 7. a sudden heavy thud. 

439. Wichwar, — Rev. R J. Lyon.f 3. 6.32. 6. < 5. 7. an explosion. 

440. Do. — {Bristol Observer, Dec 19.) 3. ab. 5.40. 4. two distinct 
sha., each lasting several seca, only a few sees, bet them. 6. < 5. 

441. Winchconrh. — Mr. W. Cox. 3. 6.35. 4. d. yes. 5. ab. 30 sees. 
6. 6. 

442. Do. — {Evesham Journal, Dec 19.) 3. ab. 5.30. 4. g. W. to E. 

6. < 6. 7. the sh. ace by a rubbing, rather than a rumbling, noise. 

443. Winterhoume. — Rev. A. T. S. Goodrickf 3. 6.34. 6. pr. 6. 

7. a heavy stone roller dragged along the floor, d. yes. 

444. Do. — AnoiLt 3. 5.30. 6. < 6. 7. (according to another obs. who 
was awake) a rushing so. as of a storm of wind rising, then a rumbling noise, 
and then the sh. 

445. Woodchester, — Mr. R Holden.* 3. 5.38. 4. the room shook just 
as a man would shake a riddle. 5. ab. 8 sees. 6. <t 5. 7. as if some heavy 
body had fallen on the floor overheafj, then another in quick succession, f. 
imm. by the sh. 

446. Do.— Father V. M*Nabb, O.P* {Stroud News, Dec 18). 3. 6.35. 
4, 7. a distant so. made itself felt, together with a slight trembling of the 
walls and floor of the room ; the so. and trembling incr. imtil it seemed as if 
some heavy cart was rumbling over the tiled cloister beneath ; the so. and 
trembling then steadily died away, both having lasted ab. 10 sees. 

447. IFormington. — Rev. S. Du Pr^. 3. 6.30. 4. a horizontal move- 
ment, incr. in the mid. 5. 3 or 4 sees. 6. 6. 

448. Wotton-under-Edge. — Mr. W. Adey. 3. 5.35. 4. a trembling and 
swaying of the ground, one series only. 6. 7. 7. a loud rumbling so. like 
thunder underground, b. p. C. p. 

449. Do. — Mr. E. W. Read.f 3. 6.33. 4. b. 3 vibrs. c. no. d. the 
violent shaking suddenly ceased, f. no. g, roughly N. and S. 5. ab. 3 
sees. 6. 6 ? a few bricks fell off a chimney close by. 7. a rumbling 
noise. 

460. Do.— (c by Mr. E. W. Read.) 6. < 6. 7. a distinct rumbling like 
a steam-roller coming down the street b. p. the most violent \'ibr8. by ab. 
5 to 10 sees. c. the so. stopped almost suddenly after the sh. e. c 

451. Do. — Mr. D. H. Forty. f 3. 6.37. 6. -< 5. 7. a rumbling noise, 

452. Do. — Mr. W. Williams.! 3. 5.36. 4. the house distinctly rocked 
from N.R to S.W. and then rebounded. 5. 5 to 6 sees. 6. 6. 7. (according 
to another obs.) a so. as of some heavy substance falling. 

453. Do.— ^IVotton-under-Edge and Dursley Gazette, Dursley, Dec 19.) 
3. ab. 5.30. 6. 7. 

454. Do. — {Bristol Observer, Dec 19.) 3. ab. 5.36. 6. 7. 

456. Yate. — {Western Daily Press, Bristol, Dec 18.) 3. ab. 6.30. 5. 
several sees. 6. 6 ? 7. thunder. 
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456. AhberUy. — Rev. W. L. Moilliet* 3. ab. 5.30. A.M. 4. a. yea, ab. 
10 8ec& b. one prin. vibr., a hard jolt, for 2 sees. c. na d. grad. incr. 
in int until the jolt e. end. 7. no. 

457. Do.^.lVorcester Journal, Dec. 19.) 5. 4 to 6 sees. 6. < 5. 

458. Alvechurch, — Prof. J. H. Poynting, F.RS.f 3. ab. 5.34. 4. the 
vibrs. seemed to die away after the waking ah., a sideways motion in bed 
with foot to S.E., and also in another bed with foot to N.R 6. < 4. 7. no, 
but another obe. (who was awake) heard a noise as if the wind was rushing 
through trees. 

459. Arley. — Mr. J. Pugh. 3. 5.32. 4. 1 bed lifted up and let down 
again. 5. ab. 10 sees. 6. < 5. 7. a rumbling noise, like an explosion, 
before the sh. for 2 or 3 sees. 

460. Astley, — Rev. M. B. Buckle-f 3. 5.35. 6. < 4. 

461. Bamt Green, — Mias E. Creak. f 3. 5.33. 4. only one sh. g. a 
few degrees N. of W. to a few degrees R of S. 5. nearly a minute. 6. 
< 5. 7. no ; (according to an obs. who was aw^ake) an express-train running 
into a station, b. p. C p. the end of the so. pr. p. the beg. of the sh. 

462. Da — "Eu A. Hadley.* 3. 5.30. 4. three distinct shs., each ab. 1 
sec., int bet each pair ab. 1 sec, the first app. the strongest g, S.E. to 
N.W. 5. ab. 6 sees. 6. •< 5. 7. a dull rumbling so., coming from the 
S.E. : the so. ceased when the sh. began. 

463. Do. — Mr. J. Moore Bayley. 3. 5.36. 4. an upheaval movement, 
ab. 3 vibrs., and then a sinking back movement g. S.W. to N.K 5. ab. 2 
to 3 sees. 6. •< 5. 7. a sa of strong wind from the S.W. coinciding with 

the sh. 

464. Do. — Mrs. J. Moore Bayley.f 3. before 5.50. 4. the bed seemed 
to be raised and then shaken. 5. 10 sees. 

465. Bayton. — Mrs. Ratliff. 3. ab. 5.30. 4. d. yes. 6. 5. 7. a 
rumbling so. b. p. d. yes. 

466. Belbroughton, — Rev. J. H. Eldf 3. bet 5.30 and 5.35. 4. t 
yes. 5. 6 to 8 sees. 6. < 5. 7. doubtful ; (according to an obs. who was 
awake) a low rumbling so. like the wind getting up in the distance and 
rushing along with a roar. 

467. Do. — Mrs. Clarke. 3. 5.30. 4. lifted twice and shaken. 6. 5. 
7. a noise like shooting two loads of stones down a deep hole, one sec bet 
them, the first loudest 

468. Da — {Bromsgrove Weekly Messenger, Dec 19.) 3. ab. 5.30. 6. 7 ? 
7. a loud rumbling noise, as of subdued thunder, ace the sh. 

469. Beol€y. — Rev. J. S. Sandys-t 3. 5.30. 4. f. yes. g. N.W. to 
S.R 6. 5. 7. the falling of clothes from a chair. 

470. Berrow. — Rev. C. J. Houghton.t 3. 5.33. 4. a. yes. c. yes, 4 
or 5 sees. d. yes. e. mid. f. yea 6. -< 5. 7. d. yes. 

471. Birlingham. — Mr. A. W. Harding. 3. bet 5.32 and 5.33.* 4. a. 
yes. b. a continuous shaking, the bed seemed raised up and down and 
shaken from side to side. c. yes. 6. > 10 sees. 6. pr. 7. 7. a low 
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rumbling so. like a heavy van coming along the road and grad. increasing in 
int until the sh. was felt. b. p. 2 or 3 sees. c. p. or c. 

472. Do. — ^Alr. C. Anderson.* 3. 5.31. 4. two [series of] vibrs. 6. 
ab. 10 to 15 sees. 6. < 5. 7. no. 

473. Birts Morton. — "C. W."* (Birmingham Daily Gazette, Dec. 19). 3. 
5.30. 6. 7 or 8. 7. a mighty rushing so. 

474. Bishampton. — Mrs. Atkinson.* 3. 5.30^. 4. a continuous sway- 
ing motion as if on a steamer at sea, 3 distinct upward waves, g. W. to K 

5. 3 sees. 6. < 5. 7. a heavy rumble, as of two or three heavily-laden 
carts going by, the so. seemed to travel from W. to R b. £ C. f. 2 sees. 

475. Do. — Mr. R Atkinson.! 3. 5.20. 4. f. yes. 5. 2 or 3 sees. 6. 7. 

476. Do. — (Evesham Journal, Dec 19). 6. •< 6. 7. a very loud noise. 

477. Blockley. — ^Anon.* (^t7e«^w Journal, Dec. 19). 3. 5.40. 4. 3 dis- 
tinct shakes in quick succession. 6. •< 5. 7. as if a heavy object had 
fallen in the room overhead. 

478. Bockleton Court. — CoL R P. Decicf 3. ab. 5.35. 4. two max. of 
int 6. 5. 7. the rush of flame in a heavy conflagration, b. p. c. c. 
d. no. 

479. Boughton Park — Mrs. Isaacf 3. 5.35. 4. b. 5 or 6 vibrs., ab. 
10 sees. c. two slight shudders, ab. 3 sees. d. the flrst vibrs. of ab. the 
same int., the last one rather les& g. S. to N. 5. ab. 10 to 12 sees. 6. 7. 
7. a rushing roaring so. like subterranean thimder, ace by the roaring of 
wind. b. p. imm. c. p. d. yes. 

480. Bransford, — Mr. A. Stanley.* 3. 5.30. 4. a. yes, 2 or 8 sees. 
b. one violent sh. d. grad. incr. until the sh. f. yes. 5. ab. 10 sees. 

6. < 4. 7. a general rumbling noise, b. p. 

481. BredoYL — Rev. H. Cavendish-Brownaf 3. 5.40. 4. a. no. b. 3 
vibrs. c. no. f. no. 5. 3 sees. 6. < 5. 7. awakened by a confused noise 
bet a rush of wind and thunder, the so. ended as the sh. b€^B;an. 

482. Do. — Mrs. "VVakefield.t 3. 5.34 or 5.35. 4, a violent upheaval 
of the bed, then the house swayed from side to side. 5. 10 or 12 sees. 

6. < b. 7. a rumbling so. c. c. (according to another obs.) the tremor 
commenced with a loud report like a collision on the railway-line. 

483. Do.— Mr. G. H. H. Phillpotts (c by Mr. W. Pearce). 3. 5.25. 

4. a. yes. b. one series, c. no. d. yes. e. mid. f. no. g. N. to S. 6. < 4. 

7. a train leaving the station, d. yes. 

484. Do. — (Worcester Journal, Dec, 19.) 3. ab. 5.35. 4. g. N.R toS.W. 

5. 3 to 5 sees. 7. the sh. p. by a rumbling noise. 

485. Bretforton. — Rev. W. H. Shawcross.t 3. 5.30. 4, only one sh. 

6. 6. 

486. Do. — (Evesham Journal, Dec. 19.) 3. bet 5 and 6. 6. 6. 

487. Broadwas, — (Worcester Herald, Dec 19.) 3. ab. 5.40. 5. 40 to 
60 sees. 6. < 4. 

488. Broadway, — Mr. C. R Hemsley.f 3. 5.31. 4. a continuous violent 
shaking, ab. the same int. throughout, f. no. 5. 10 or 12 sees. 6. 6. 

7. no. 

489. I>o,— (Evesham JoumalfDec 19.) 3. ab. 5.30. 4. two series, the 
first stronger. 6. •< 6. 7. a distant rumbling so. heard first, like a dis- 
tant explosion or approaching traction-engine. 
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490. Bromsgrove. — Mr. T. H. Butler.* 3. 5.40. 4. a. yes. b. ab. 18 
or 20 vibra. 5. ab. 4 to 5 sees. 6. 5. 7. distant thunder, like the 
approach of a heavily-laden waggon coming at a brisk rate ; when it appeared 
opposite the house, the rocking motion commenced, b. p. 

491. Do. — Mr. G. K. Stanton.* 3. 6.27. 4. distinctly saw the west 
end of the room upheave twice, the second time less than the first ; swayed 
backwards and forwards three times. 6, 5. 7. a deep rumbling so. wh. 
seemed to come from the N. b. p. ab. 10 sees. 

492. Do. — ^Anon^t 3. 6.35. 6. pr. 6. 7. a heavy vehicle passing, c. 
p. very few sees. 

493. Do. — (Bromsgrove Weekly Messenger^ Dec. 19.) 3. ab. 6.35. 5. 
ab. 10 sees. 6. 7. 7. a heavy piece of ordnance fired at a distance, b. p. — 
An engine-driver on the Midland Railway reports that when near Broms- 
grove he felt a distinct sL ab. 6.30, and at first thought he had run over 
some hard obstacle. The tremor was, however, repeated and he then con- 
cluded that the sh. was not due to anything placed on the metala 

494. Broome. — Rev. J. H- Boume.t 3. ab. 5.32. 4. b. 6 vibrs. c. 
yes, slight d. app. two or more max. of int f. no. g. S.R and N.W. 
5. ab. 8 sees. 6. 6. 7. (according to an obs. who was awake) a nmibling 
so. b. p. C. p. 

495. Catahill. — (Bromsgrove TVeekly Messenger, Dec 19.) 3. 5.36. 6. 5. 
7. a deep rimibling so. like distant thunder. 

496. Chaddesley Corbett. — Rev. D. H. Francis.! 3. 5.30. 4. £1 yea, 
slightly. 5. ab. 20 sees. 6. < 5. 

497. Chawson. — Mr. J. R Bennett* 3. 5.34. 4. a. yes, 10 sees. b. 
two severe shs., ab. equal in int, quite 10 sees. c. yes, 10 sees. 6. 5. 
7. the approach of a hurricane or whirl^^ind. b. p. c. £ e. c. 

498. Church Lench. — Rev. R Smith. f 3. ab 5.35. 6. pr. < 6, a clock 
(pr. 6 mins. fast) stopped at 6.40. 7. a large traction-engine passing. 

499. Cleeve Prior. — Rev. J. D. Knipe.t 3. Ixifore 5.45. 4. two max., 
the first stronger, treuL mot during tlie short interval between theuL 5. ab, 
J a min. 6. < 6. 7. a roaring so., wk had ceased when the sh. began. 

600. Clifton-on-Teme. — (Worcester Herald^ Dec. 19.) 3. 6.30. 4. a 
severe sh. 

501. CookUnj. — Mrs. W. Smith. 3. 5.30. 4. only one sh. 5. 3 sees. 
7. a slight rumbling. 

502. Craycombe. — Mr. R Roberts (c by Mr. \V. Pearce). 3. 5.30. 4. b. 
2 vibrs. c. yes. e. mid. f. yes. 6. 6. 7. a rumbling so. d. yes. 

603. Cropthome. — Rev. W. C. Boulter.f 3. l)et 5.30 and 6.40. 4. prin. 
vibra chiefly upward and downward, but also backwaid and for^-ard so that 
the bed-head (nearly N.) touched the wall e. end. f. yes. 7. a rumbling 
so. like heavy thunder or the passing of a heavy road-engine, succeeded by a 
rushing sa as if some heavy body had been dragged along the surface of the 
plaster of the wall ; this ceased before the prin. vibrs. began. 

504. Do. — Rev. H. Wilkinson * (a by Mr. W. Pearce). 3. 6.33. 4. a. yes, 
2 or 3 sees. b. 6 or 7 prin. vibrs., ab. 6 to 10 seca c. yes, but very slight, 
2 or 3 sees. d. yes. e. mid. f. yes. 6. 5. 7. an underground train. 
b. p. c. c d. yea e. p. f. yea 

505. Defford. — Rev. G. Swinden. 3. 5.35. 4. the bed seemed to rock 
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and then felt as if it were sinking down. g. N. to S. 5. nearly 30 sees. 

6. 7. 7. a great noise, b. f. 3 or 4 sees. c. app. c 

506. Droitwich. — Mr. J. H. Hollyer.* 3. 5.30 or 5.32. 4. vibrs. like 
those caused by a passing train at a short distance, wh. grad. incr. in int. 
until the bed was sensibly rocked : the vibrs. died away slightly, returning 
almost imm. afterwards in a still more marked degree until the whole room 
seemed to sway, and then after one spasmodic sort of jerking sensation wh. 
shook the bed very violently, the vibrs. grad. died away ; the trem. mot. 
never ceased bet. the two max, 5. < 10 sees. 6. < 5. 7. no, but another 
obs. (who was also awake) heard a rushing so. 

507. Do. — Obs.* a night-watchman at a modem and substantially built 
house (c. by Mr. J. H. Hollyer). 3. 6.35. 4, 7. he heard the windows of the 
house rattling, and looking towards the building saw that the spires of the 
turrets were shaking ; almost imm. he noticed two earth-waves pass under 
his feet at an interval of not more than 3 sees., ace. by a rushing noise in the 
air as of the flight of a large flock of birds. 

508. Do.— Mr. J. D. Wood.f 3. 5.35. 4. g. R to W. 6. < 5. 7. 
trees shaken by a storm. 

509. T)Q.—{Evtskam Standard, Dec. 19.) 3. 5.35. 6. 7. 

510. Dudley, — Mr. J. Davis.t 3. ab. 5.35. 5. ab. 8 sees. 6. 5. 

511. Do. — (Daily Chronicle, Dec. 18.) 6. many houses in the district 
were much shaken and some considerably damaged, the roofs having particularly 
suffered. 

512. Dunley. — Mr. J. H. Jackson. 3. 5.28. 4. vibratory and uplifting 
motion. 5. ab. 10 sees. 6. < 6. 7. an unusual rumbling noise, b. c., 
the end of the so. seemed to die away in an easterly direction in 7 or 8 dis- 
tinct throbs in quick succession. 

513. Earls Croome, — Rev. G. A. A. Coates.! 3. 5.30. 6. 7. 

514. Eastham, — Rev. H. Browne, J.P., D.L.* 3. ab. 5.29. 4. a. yes, 
slight, b. then two successive heavings, very distinct, f. yes. 6. < 5. 

7. a thunder-like so., came just after the premonitory trem. mot. and just 
before the upheaving. 

515. Echington. — Mr. A. W. Allard.* 3. 5.33. 4. 3 prin. vibrs. 6. 
4 sees. 6. 7. 7. a passing train, b. p. ab. 3 sees. c. £ 3 sees. d. yes. 
e. c 

516. Eldersjield. — Rev. S. Homer. f 3. 5.35. 4. one series of vibrs. of 
equal int. 5. ab. 5 to 10 sees. 6. 7. 7. thunder underground, b. p. 
ab. 1 or 2 sees. (ace. to most observers), d. yes. 

517. Elmbridge. — Rev. J. H. L. Booker.f 3. ab. 5.35. 4. one series, 
a rocking motion fairly uniform in int. f. no. 5. ab. 5 sees. 6. < 5. 
7. no. 

518. Ehnley Castle, — Mr. H. F. Da\aes t (c by Mr. W. Pearce). 3. 5.35. 
5, a few sees. 6. 5. 7. a very heavy person running along the passage 
and making the house shake. 

519. Evesham. — L. M. Haynes.t 3. 5.35. 4. the bed was at first app. 
shaken from W. to R and directly after from N. to S., the second part seem- 
ing the stronger. 5. ab. 20 to 25 sees. 6. < 4. 7. a very great noise, 
commencing with a sort of rumbling, sounding, as it grew in int., as if cannon- 
balls were being tumbled about in the passage, passing oft' eventually with a 

E 
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loud exploeion a few sees, after the actual sh. in an easterly direction, but 
even after that was over it seemed as if the house were still trembling. 

520. Do. — Mr. C. H. Smart* 3. 5.33. 5. ab. 10 sees. 6. < 4. 7. 
distant thunder, b. f. C. £ 

521. Do. — {Evesham Journal^ Dec. 19.) 3. ab. 5.30. 5. several 8ec& 

6. 7. 7. a loud noise like a traction-engine drawing trucks of stone down 
the street 

522. Famc(ymhe,—{<i, by Mr. C. F. Hensley.) 6. 6. 

523. Feckenham. — Mr. W. C. Gouldf 3. 5.29. 4. bed shook Wolently 
from side to side. 6. 7. 7. a rumbling so. 

624. Do. — {Bromsgrave Weekly Messenger^ Dec 19.) 3. ab. 6.34. 6. 
pr. 6. 

626. Fladbury, — (Evesham Standard, Dec. 19.) 4. sL felt 7. after tbe 
sL a great rumbling like the noise of a train in the distance. 

626. Frankley. — Rev. J. H. Bourlay.* 3. soon after 5.30. 4. a. yee, 
ab. 2 sees. b. 5 or 6 slow and forcible vibrs., app. 1|^ to 2 seca c yes, 
slight, ab. 1 sec. d. a grad. increase in int with a more rapid ceflsatioii 
after the max. 1 na g. N.K to S.W. 5. bet 4 and 5 sees. 6. 5. 

7. a loaded waggon or threshing-machine, but heavier, b. p. 2 or 3 seca. 
c. £ ab. 1 sec d. yes, but not very faint at either beg. or end. e. pr. c 

527. Ooodmoor Grange, — G. R L Betta 3. 5.35. 4. the whole house 
commenced swaying, the bed was upheaved, then appeared to eink as if it 
would go through the floor, finally it was violently shaken from end to end ; 
before the vibr. had suicided, the movement again increased, but not so 
violently as at first g. W. to R 5. 12 to 15 sees. 6. 6 or 7. 7. 7 or 
8 sees, after beg. of first series a distinct rumbling so. as of an express-train 
travelling imderground, lasting 3 or 4 sees. ; before the second series ceased 
a dull thud resembling the so. made by the fall of a heavy weight 

528. Great Comherton. — Rev. R Shelmardinct 3. 5.33. 4. a. yes* 
b. a dozen prin. vibrs., several sees. c. yes, some sees. d. yesi e. mid. 
f. yes. 5. 25 sees. 6. 6 or 7. 7. a heavy traction-engine passing or 
water boiling violently in boiler, b. p. c. p. ab. 15 sees* d. yes. e. p. 
ab. 5 sees. f. no. 

529. Great Malvern. — Mr. J. G. R PowelL* 3. 5.35. 4. felt only one 
sh., but others report a second shortly after, wh. was fainter. 5. 2 to 3 
sees. 6. 7. 7. a roar like the sudden gusts wh. sometimes sweep down 
from the hill& b. p. ab. 1 eec 

530. Do. — Dr. S. Haynes.t 3. 5.33^. 6. 6, one of the many clocks 
8topi>ed at 5.33|. 7. a rmubling as of heavy furniture-van or guns being 
dragged along the road. b. p. 

531. Do. — Miss M. L. Ashfordf 3. 5.38. 4. two series, the second 
stronger, interval very short f. yes. 6. 7 or 8, on the second landing we 
found a zig-zag crack in the wall wh. goes right through the brickwork to 
the other side. 7. very heavy thunder, ace the second part of the sh. 

532. Do. — Mr. A. R S. CampljelLf 3. ab. 5.35. 6. pr. 7. 7. the 
panting, pulling so. of machinery worked by steam, sounding more like 
something rui*hing and passing through the air than underground ; the so. 
ace. the sh. grad. dying away a.s it sulisidwl. 

533. Do. — Mi's. R R Pelly.f 3. 5.35. 4. as if the whole house had 
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been lifted and shaken bodily backwards and forwards, e. mid. f. yes. 
6. 7 or 8, one bed on uncarpeted floor rolled. 7. a great noise with the sh. 
ending with a thud. 

634. Da— Mr. H. Dyke Acland, F.G.S.* 3. 5.34. 4. a. no. b. 
violent rocking motion for several sees. c. no. d. rapid increase in already 
strong vibr. e. pr. mid. f. no. g. N. and S. 6. < 5, many cracks in the 
plaster of walls, especially of those lying N. and S. 7. the first sa like 
a violent gust of wind, such as sometimes comes down the hills, it incr. to 
the noise of a traction-engine passing, then came the sh. 

635. Da — Mr. C. S. Pringle.t 3. 5.36. 4. fl yes. 5. 3 to 5 sees. 
6. < 6. 7. a rumbling Uke a roll of wind in the chimney or traction- 
engine on the road. 

636. Do. — ^Anon.* 3. 5.32 or 6.33. 4. there seemed to be three 
[max. of intj the vibr. being continuous, the first sh. severe, the second very 
severe, and the third mild. g. N.W. to S.E. 5. 10 to 15 sees. 

537. Do. — Miss. L. Canning. 3. 5.36. 4. g. N.R to S.W. 5. ab. 
2 sees. 6. 7. 7. a heavy rumbling like underground thunder, b. £ imm. 

638. Da — Mrs. Hutton.* 4. bed shook up and down. 5. ab. 3 sees. 
6. 7. 7. suddenly a tremendous crasL b. p. a1). 1 sec. 

539. Do. — Mr. W. Hulls,* in open air, walking towards Malvern 
Wells. 3. 6.36. 4. vibr. of the ground plainly felt. 7. a diatinct report, 
like two things coming into contact with one another, £ by the so. as of 
something coming along the road without wheels; the report seemed to 
come from N.E. to S.W. 

540. Do. — Mr. G. Thompson.! 3. 5.38. 4. several vibrs. 5. ab. 10 
sees. 6. < 4. 7. steam-rollers passing, the so. c with the sh. 

541. Da — Miss C. L. Johnstone (Morning Post, Dec 18). 3. bet 5 and 
6. 4. two distinct sha 6. 7. 

542. Do. — (Evesham Standard, Dec 19.) 3. 5.36. 6. 7. 7. the so. of 
a tremendous explosion, b. £ 

643. Do. — ^Anon.t (Evesham Standard, I>ec. 19). 3. 6.34. 4. the vibr. 
like that experienced in travelling in a springless vehicle over a rough road. 
5. 15 to 20 sees. 6. 7. 

544. Great IFitley. — Mr. J. Twinberrow.f 3. ab. 6.30. 4. f. yea 
g. N. to S. 6. 5. 7. a kind of waving, rolling, connected sa ; the sh. 
came just as the so. was ceasing. 

645. Do. — (Worcester Journal, Dec 19.) 3. ab. 5.30. 4. g. N. and S. 
5. ab. a minute. 6. < 5. 

646. Hagley. — Rev. W. C. Gibbaf 5. 3 or 4 sees. 6. -< 5. 7. a 
heavy cart or dray driving close past the door. b. p. imm. 

647. Hagley /Stoiww.— Signalman * (c by Mr. R Hollier). 3. 6.31 or 
5.32. 4. two shs., the first stronger, interval of two or three sees, bet them. 
5. 30 or 40 sees. 6. 5. 

548. Halesowen.-^Bromsgrove Weekly Messenger, Dec 19.) 3. a few 
niins. after 5.30. 7. heavy cart passing, b. p. 

549. Do. — (County Express, Stourbridge, Dec 19.) 3. 5.40. 5. ab. 
7 sees. 6. 6. 

550. Hallow. — Rev. H. G. Pepyaf 3. ab. 5.35. 6, 7. 7 a loud 
rumbling noise like a heavy vehicle going along the road. 
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551. Hampton Lovett — Mr. J. H- Dickens* (c. by Mr. W. A. Capron). 
3. 5.33. 4. a. na b. 3 vibre. in ab. 6 seca. c yes, ab. 4 sees. d. the 
motion like that due to the approach and passing away of a very heavy train, 
it grad. incr. for 2 sees, and then as grad. died away, f, yes. 5, ab. 9 or 
10 sees. 6. 5. 

552. Hanbury, — Rev. C. W. N. Ogilvy.f 3. ab. 3.32 [sic], 4. the 
bed appeared to sway sideways and then upward. 5. > 1 sec. 6. 6. 7. 
awakened by a loud so. like that of a train passing app. through the room 
from the N.K and dying away seemingly outside towards the S.W. ; the sLl 
was felt during the so. 

653. Hardwich Bank. — ^Mr. T. R Woodward. 3. 5.40. 4. two shs., 
the first ab. 6 sees., interval ab. 3 seca, the second ab. 10 sees. 6. < 5. 7, 
the rolling of barrels. 

564. HartUbury. — Mr. C. Woodward * (c. by Mr. W. A. Capron). 3, 
5.34. 4. a. no. b. two [series of] vibrs. ab. 10 sees, c yes, 4 or 5 seca. 

e. beg. f. yes. 6. 7. 7. the cracking of brickwork, b. c. c. a d. yea. 
6. c. f. no. 

566. Do. — Mr. J. Clinton ♦ (c by Mr. W. A. Capron). 3. 5.34. 4. a. 
no. b. 2 vibrs. c. no. L no. 5. ab. 6 sees. 6. 6. 7. a loud roar 
of wind in the treea b. p. ab. 1 sec. c p. ab. 1 sec d. yes. e. c 

f. no. 

556. Do. — Mr. J. C. Robertson.* 3. 5.35. 4. a. na b. one series. 
C. no. d. yes. e. mid. f. yea 5. ab. 20 sees. 6. < 4. 7. no. 

557. Harvington. — Rev. J. H. Waugh.* 3. ab. 6.36. 4. a. slightly, 
ab. 2 sees. b. two vibrs., ab. 2 sees. c. no. d. yes. e. mid. f. no. 6. 
ab. 4 sees. 6. 6. 7. a passing train, b. p. 

558. Do. — M. Goode. 4. 7. 3 upheavals in quick succession from S.E. 
to N.W., and after ab. 2 sees, a noise like thunder in the distance. 

559. Henvnck. — Mr. J. Shepherd.* 3. 5.34. 4. b. one series, ab. 
8 sees. c. yes, ab. 6 or 6 sees. d. yes. e. mid. f. yes. 6. 6. 7. a hard 
grating so. c. f. ab. 5 sees. d. yea 

560. Hindlip. — Rev. F. W. Wallis-f 3. ab. 5.30. 4. the sh. was of a 
wave-like and shaking nature combined, f. yea. 5. 10 to 16 sees. 6. 7 
or 8. 7. a low rumbling so. like the passing of a heavy train, b. p. d. 
yes. 6. c 

561. Holt. — M. Sale.* 3. 6.33 [sic]. 4, only one series. 6. ab. 3 sees. 
6. < 5. 7. a very loud rumbling, b. a c. c. 

562. Honeybourne. — Mr. H. L. James.* 3. ab. 5.30. 4. sh. felt by 
others. 7. a horse and trap going over a bridge close by, lasting ab. 10 sees. 
d. yes. 

563. Hunnington. — Mrs. K Kempson (Birmingham Daily Gazette^ Dec 
18). 3. 5.43. 6. 3 or 4 sees. 6. < 6. 

564. Inkberrow. — Mr. J. J. Burton.! 3. 6.30. 4. two series of vibrs., 
with hardly any appreciable interval between them. f. no. g. pr. S.S.W. 
to N.N.E. 5. ab. 10 sees. 6. pr. 6. 7. no, but (according to others) a 
great noise. 

565. Do. — Mr. J. Harris {Worcester Herald^ Dec. 19). 4. the sensii- 
tion like that of riding in a waggon on a very rough road. 5. some sees. 
6. < 6. 7. the bh. ace by a peculiar rumbling, rushing noise. 
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566. Kempsey, — Mr. C. Jervis. 3. 5.36. 4. a. ye& b. nearly vert 
vibrs. c. yes. 5. ab. 4 sees. 6. 7. 7. the approach, passage and reced- 
ing of an extremely heavy battery of artillery along the high road at a great 
speed, b. p. ab. 2 sees. c. p. 

567. Do. — Mrs. Chavasse.* 3. ab. 6.35. 4. an upheaval of the bed, 
wh. distinctly rocked 3 times. 5. 5 sees. 6. 7. 7. a rumbling so. from 
the S.W., a couple of sees, bet the so. and the sh. 

568. Kidderminster. — Mr. J. R Goodwin. 3. 5.36. 4. 3 or more 
vibrs. of an undulating nature, c. yes. f, yes. g. S.E. to N.W. (S. to N., 
according to others in the same house). 5. ab. 5 or more sec& 6. < 6. 7. 
a rumbling so., like a gust of high wind, ace the sh., and faded away as the 
crockery stopped rattling. 

669. Do. — Mr. A. Williams.* 3. 5.35. 5. ab. 20 sees. 7. a very 
deep so. of a clattering nature, as though huge pieces of rock were settling 
together. 

670. Do. — Mr. J. V. Corvesor.* 3. 5.35. 4. 4 distinct oscillations. 

5. ab. 4 sees. 6. 6, in the ob8.'s room there is a gas pendant balanced by 
weights or chains, the sh. caused the weights to swing fully 6 inches, and 
they continued swinging for over half an hour. 7. no. 

571. Do. — Mr. R A. BouSt 3. ab. 6.25. 7. a continuation for some 
sees, of the great noise a heavy substance would make in falling on a floor. 

572. Do. — Mr. A. Cotton. 3. 5.36. 6. < 6. 7. a very heavy vehicle 
passing, or a rushing like a strong gust of wind. 

573. Do. — {Kidderminster Sun, Dec 19.) 3. 5.32. 4, the sensation 
precisely the same as when the brakes are suddenly applied to a fast train. 

6. 7, the clock at St George's Church stopped at 5.32. 7. a train passing 
through a tunnel 

674. Do. — (Daily Chronicle^ Dec 18.) 4. two distinct sha. 6. three 
houses were damaged [? C. D. — " There appears to have been no actual 
damage in the Kidderminster district traceable to the earthquake," Birming- 
ham Daily Post, Dec 18]. 7. a loud report 

575. Do. — Anon.* (Kidderminster Sun^ Dec 19). 3. ab. 5.33. 4. a 
slight shake of the window, wh. grad. got more violent as if a steam-roller 
were passing; when the shaking of the window was at its loudest, there 
were two distinct shs. f. by a slight tremor. 5. ab. 7 or 8 sees. 

676. Kin^s Norton. — Mr. W. S. Pritchettf 3. 5.32. 4. the l)ed was 
shaken from side to side with a quick regular motion. 5. 15 sees. 6. 6. 

7. no. 

577. Do. — ^Anon.t (Daily Argus^ Birmingham, Dec 17). 3. 5.32. 5. 
ab. 30 sees. 6. 5. 7. a loud noise as though some one were throwing him- 
self violently against the door ; the noise f. by the sh. 

678. Kington. — Rev. W. J. Holden.t 3. ab. 5.35. 4. b. at leaat 2 or 
3 vibrs., 6 or 6 sees. c. yes, ab. 10 sees. e. beg. f. yes. 6. 6. 7. a 
cart driven rapidly past ; the so. p. the sh. 

579. Knighton-on-Teme. — Rev. W. B. Glennie.t 3. ab. 5.37. 4. the 
sh. grad. incr. to violence and ended suddenly, f. yes. 5. ab. 4 sees. 6. 7 ? 
7. no. 

580. Knightwick. — Rev. J. B. Wilson.! 3. 5.35. 4. f. yes. 5. ab. 2 
or 2 J sees. 6. 7 or 8, in the cellar two bottles of brandy standing on a 
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shelf 4 feet high were thrown a distance of 4 ft 6 ins. in a N.W. direction ; 
the tall tapering spire of the church was damaged, ab. 2 feet of stone-work 
inim. beneath the weather-cock being shaken off, the falling stone doing 
much harm to the roof of nave and porch. 7. na 

Mr. H. Dyke Acland, F.G.S., has kindly given me the following addi- 
tional information obtained from the builder who repaired the church. 
" (1) The pinnacles round the base of the spire were apparently lifted 
bodily, just as if a severe blow had been given to the tower from below. 
The stones were lifted bodily and replaced in their original position. (2) 
The finials, at least seven out of the eight, though dowelled to the extent of 
4 or 5 inches were thrown right off : they all fell to the N.W." 

681. Kyre Lodge, — (c. by Rev. Preb. F. C. Baldwyn-Childe.) 3. 6.30. 

4, 7. a rumble like a carriage going along the road : then a sh. like two or 
three doors banging with oscillation : then a slighter rumble like mice 
running on the floor above. 

682. Kyre Park — (c. by Rev. Preb. F. C. Baldwyn-Childe.) 4. the 
movement slight 7. a so. like an explosion twice over. 

683. Leigh Sinton, — R Yamold.* 3. 6.34. 4. a continuous shaking. 

5. 10 or 12 sees. 6. pr. 7. 7. a rushing mighty wind. b. p. ^ sea 

684. Little ComberUm. — Rev. R S. Lowndes t (c by Mr. W. Pearce). 

4. 1 yes. 6. 6. 7. wind rushing by. 

686. Littleton.— (c by Rev. F. S. Taylor.) 3. ab. 5.40. 6. 6. 

686. Malvern Link, — Miss K. Shirley. f 3. 5.34 or 6.36. 4. two 
series of vibrs. [the second app. stronger], interval ab. 3 or 4 sees, but not 
very distinct 5. 12 to 15 sees. 6. 6 ? in the store-room jam-pots were 
found afterwards half off their shelves. 7. a rush, a roar and a crash. 
b. p. C. p. ab. 3 or 4 sees. 

687. Do. — Mr. J. J. Towndrow.* 3. 5.32. 4. c. yes. g. N.R to 
S.W. 5. 10 sees. 6. < 6. 7. heavy thunder in the distance, coming 
nearer and nearer, b. p. 4 or 6 sees. 

588. Do. — Mr. M. Weston. 3. 6.31. 4. one series. 6. < 5. 7. 
almost like thunder ; the so. p. the sh. entirely. 

589. Do. — (c by Mr. J. G. R PowelL) 4. the bed lifted, and then 
swayed from side to side. 7, sh. f. by a grinding or crunching noise. 

590. Malvern Welh, — Mr. W. B. Burrow.* 3. 5.34. 4. a strong vibr. 
such as might have l)een caused by a man grasping the brass-work at the 
foot of the bed and shaking it from side to side. f. no. 6. 5. 7. an 
unusual low rumbling noise, like a heavy cart passing along the road from 

5. to N., rapidly increasing to a roar and crash ; the vibrs. ace the crashing 
noise wh. sounded like the sudden collapse of a large building, b. p. 6. c. 
The noise and sh. lasted 10-15 sees. 

591. Do. — Mr. H. A. Acworth.* 3. 5.32 i. 4. Two shs., the second 
pr. the stronger, interval between them ab. 8 or 10 sees., the second sh. 
lasted 5 or 6 sees. 6. •< 5 ; of all the great number of fragile ornaments 
(including two alabaster vases 3 feet high on a shelf of the drawing-room 
oveniiantel) scattei-ed about the house, none was upset 7. a harsh growL 
" I thought I heard the noise in the interval l>etween the shs." 

592. Do. — Miss L. Clarke.* 3. 5.35. 4. one sh. d. yes. 6. < 5. 
7. the approach of a traction-engine, d. yes ; the so. entirely p. the sh. 
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593. Nevmham Bridge, — Mr. 0. Parsona 3. 5.28. 4. C. yea. d. yes, 
one max. e. beg. 5. ab. 15 sees. 6. 5. 7. a train passing sharply by 
without stopping. 

594. Do. — Mr. J. J. Greaves. 3. 5.32. 4. two vibre., as though the 
bed had a strong push, pull-back and push again. 5. ab. 6 sees. 6. < 4. 
7. a train going over a wooden bridge, b. p. ab. 2 sees. 

595. Norton, — (c. by Rev. W. C. Boulter.) 6. 6 or 7. 

596. North Makem, — Mr. W. Graham.* 3. 5.30. 4. f. yes. 6. < 5. 
7. as if the wind had unroofed some part of the house. 

597. Norton-by-Bredon, — (Tewkesbury Register^ Dec 19.) 6. a small clock 
standing by a bedside fell to the floor. 

598. Nuniiery Farm, — Mr. G. Pitcher.* 3. 5.32. 4. a. yes, ab. 4 sees. 
h, two series of vibrs., ab. 4 sees, [each], interval of 2 sees, bet them. c. 
yes, ab. 8 sec& e. end. f. no. 5. 22 sees. 6. 5. 7. a distant rumbling. 
b. p. ab. 1 sec. c. p. ab. 1 sec. d. yes. e. p. ab. ^ sec. f. yes, more like 
the 80. of rough wind. 

599. Offmham, — Rev. W. J. Bristow.f 3. ab. 5.30. 4. £ yes. 6. < 7, 
several bricks have fallen down three chimneys wh. had been repaired earlier 
in the year. 7. a luggage-train. 

600. Oldhury Grange, — Mr. A. C. McTavish. 3. 5.34. 4. two distinct 
shs., the first the stronger, each ab. 2 sees. ; during the interval, ab. 1 or 2 
sees., vibrs. still felt f. yes. 6. < 6, 7. a heavy train approaching, b. 
p. ab. 2 sees. c. c 

601. Pendock— {Tewkesbury Register^ Dec. 19.) Obs. walking. 4. the 
ground shooL 7. a loud report and then a rumbling noise. 

602. Do. — {Worcester Journal^ Dec 19.) 5. several sees. 6. 7. 

603. Pershore, — Mr. W. Pearce.* 3. ab. 5.35. 4. a shivering motion 
f. after a few sees, by a sharper shake. 6. pr. 7, mortar dislodged from 
chimney. 7. distant thunder or rolling an empty barrel in a cellar. 

604. Do. — ^Anon. 4. the first movement was short and then, after a 
scarcely perceptible pause, the vibr. was more intense. 5. a few sees. 6. < 5. 
7. a long rumbling noise ace. the sh. 

605. Do. — {Evesham Joumal^Dec 19.) 3. 5.32. 5. 2 or 3 sees. 6. 7. 
7. a rumbling noise. 

606. Pirton. — ^Anon.* 3. 5.40. 4. a. yes, ab. 2 sees. b. 3 vibrs. c. 
yes. d. yes. e. mid. f, no. 5. 5 or 6 sees. 6. 6. 7, heavy waggon 
going over stones ace by heavy claps as of large doors, b. 1 1 sec. c. p. 
2 or 3 sees. e. p. 2 sees. f. seemed to cease. 

607. Powick, — Rev. A. Bond.t 3. 5.35. 4. a. tremor with heavy 
rumbling, ab. 10 sees. b. the tremor brought to an abrupt termination by 
a sort of jerk W. and E., 2 sees. c. a gentle tremor, ab. 30 sees. £ no. 6. 
6 or 7, the drawing-room (pendulum) clock stopped at 5.40 (it was 5 mins. 
fast), also it slid eastwards along the smooth top of the cabinet where it had 
stood central previously. 7. a Heavy rumbling or grating as of a cart cross- 
ing the room ; the end of the so. c vnth. the prin. vibrs. d. no. f. no. 

608. Redditch, — Dr. W. H. Page.* 3. 5.32. 4. one distinct sh. 5. 
2 or 3 seca 7. a heavy traction-engine passing, c. f. 3 or 4 sees. 

609. Do. — {Worcester Herald^ Dec. 19.) 3. ab. 5.30. 6. pr. 7. 

610. Rednal, — Mrs. H. M. Fryer. t 3. 5.35. 4. the house swayed 
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violently to and fro, each oscillation becoming weaker until as it passed away 
it was jonly a tremor. 6. there is hardly a wall, ceiling or cornice that is not 
cracked. 

611. Rochford. — Rev. J. Tomson.f 3. 5.35. 4. first sensation a lifting 
motion, ab. 1 sec c. a strong trem. mot., > 2 sees. f. yes. g. S.W. to 
N.E. 5. > 3 sees. 6. 7. 7. no, but another obs. (who was awake) heard 
a so. like distant thunder before the sh. came. 

612. Rock. — Rev. F. A. Reiss.t 3. 5.35. 4. a. yes, ab. 5 sees. b. 
one series, ab. 10 seca c. no. d. grad. incr. in int and ended with violence. 
e. end. f. yes. 5. ab. 15 sees. 6. < 5. 7. a continuous rumbling like 
the rolling of barrels getting grad. nearer, b. p. ab. 5 or 6 sees. c. c d, f. 
grad. louder till it seemed to end in an explosion, e. c 

613. Rouse Lench. — Anon.* 3. 5.30. 4. the bed swayed from side to 
side with an undulating movement 6. 5. 7. a waggon letting down a 
quantity of stones ; the so. c with the sh. 

614. Shipston-on-Stour, — {Banbury Guardian^ Dec 24.) 6. 7 ? 

615. Shrawley. — Rev. W. F. Vernon. t 3. 5.30. 4. f. yes. 5. 3 sees. 

6. 5. 

616. Stunford-on-Teme, — Rev. E. H. Oldham.* 3. 5.35. 4. a. yes, a 
few sees. d. yea e. mid. g. K to W. 5. ab. 10 sees. 6. 6. 7. dis- 
tant thunder, d. yea 

617. Sfirchley. — Mr. F. L Wrightson.t 3. 5.30. 4. the bed shook from 
end to end with very regidar oscillations, wh. were ace by a trem. mot g. 
N. to S. 5. 10 to 12 seca 6. 6. 7. a dull roaring noise as of a train 
passing under the house. 

618. Siirchley Street Station. — Mr. A. Pearce.* 3. 5.32. 4. two distinct 
sL, the second much weaker and of shorter duration, c. yea f. yea 6. 
ab. 20 seca 6. 5. 7. a peculiar rumbling noise, b. p. a very few seca c. c 

619. Stoke Prior. — Mr. C. F. Price. 3. 5.30. 4. 3 vibra 5. 5 or 6 
seca 6. 5. 7. no. 

620. Stoke Works Stntion. — Mr. A. W. RicL* 3. 5.31 to 5.32. 4. a. 
yes, 10 seca b. two max. of int., ab. 50 seca f. yea 5. 60 seca 6. < 5. 

7. the starting of a heavy goods-train, b. p. ab. 3 seca c. c e. c f. yea 

621. Stone. — Rev. J. M. Donne. 3. 5.33. 4. sh. felt 7. a few sees, 
later a noise as of a 40-lb. shot falling on the floor of the room below. 

622. Stoulton. — Rev. H. Kingsford.* 3. ab. 5.35. 4. a. yes, ab. 4 sees, 
b. 4 or 5 prin. vibra, each taking ab. 1^ to 2 seca c. yes, 2 or 3 seca d. 
the vibra incr. two or three times and then died away. e. ab. mid. f. yea 
g. W. to E. 6. pr. or nearly 8, one chimney in a farm-house at Windmill 
Hill in the parish was cracked. 7. a sharp so. f. by a rumbling wIl rose 
and fell two or three times and then died away to the K b. p. 3 or 4 seca 
C. f. 2 or 3 seca e. p. 

623. Stourbridge. — 5lr. H. Bryan * (a policeman on duty standing beside 
the County Express office). 3. 6.33. 4. two series, the second stronger, 
interval ab. 4 seca 6. three or four courses of bricks were thrown off a 
chimney on the County Express office. 7. distant thunder ; the so. coincided 
with the second part of the sh. and continued after it ab. 3 or 4 seca 

624. Do. — Anon.* 3. 5.32. 4, 7. a loud report like an explosion, 
and the house seemed to tilt over slightly ; following this almost imm. a loud 
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rumbling so. (as if an enormous traction-engine was driven furiously past), 
ace by a great vibr. ; before the tremor had spent itself, there came a second 
" explosion," f. by a similar vibr. quite as violent as the first and in every 
way resembling it; with the vibr. it seemed as if there was a sort of 
"whish" as the supposititious engine swept past, g, E. to W. 5. 10 sees. 
6. < 5. 

625. Do. — Mr. R Beresford. 3. 5.30. 6. 5. 7. a rumble as of a 
heavily-laden cart before the sh. ; it seemed to come from the S. 

626. Do. — Anon.* 3. ab. 5.30. 6. 5. 7. a noise like a cart approach- 
ing, then getting louder like a traction-engine with caravans, then a rushing 
so. like a whirlwind with wh. the sh. came. 

627. Do. — {County Express^ Stourbridge, Dec 19.) 6. a chimney-pot 
and some bricks fell at the offices of the County Express in High Street 

628. Stourfort. — Mr. C. H. Pountney* (walking). 3. 5.33. 4. the 
houses seemed to sway. 6. < 5. 7. a noise like that of snow falling off 
the hoiise-tops, getting grad. louder, and then a rush like wind and a crash 
as if some bmldings had fallen at the back of the street ; in a few sees, 
the houses seemed to sway. 

629. Suckley. — Miss M. G. Kane. 3. 5.32. 6. < 6. 7. loud thunder, 
becoming grad. louder, b. p. C. p. 

630. Tardebigge, — {Worcester Herald^ Dec. 19.) A terrific crash £ by a 
very perceptible trembling. 

631. Tenbury, — Mr. H. I. Eliot 3. 5.40. 4. two distinct shs. felt by 
others in the house. 5. ab. 10 sec& 6. < 4. 7. no. 

632. Do. — Mrs. Hewittf 3. 5.30. 4. three series, divided by intervals 
of a sec each, the first the strongest and longest f. no. 5. > 20 sees. 
6. < 5. 7. no, but others describe it as resembling a traction-engine moving 
quickly. 

633. Upton-on-Sevem, — Mr. E. Twycro8s.t 3. 5.31^ to 5.32. 4. the 
sh. was as if some one had taken hold of the two posts of the bed and violently 
shaken it f. no. 5. pr. 6 sees. 6. pr. 7, on the top floor of the house, 
four bottles on a toilet table were thrown down, three at one end and one at 
the other ; the necks of all the bottles fell towards the S.W. 7. a rushing 
so. as of a departing wind after the sh. 

634. Do. — Mr. E. Tennant 3. 5.40. 4. a continuous vibr. ace by dis- 
tinct trem. mot 5. 10 to 15 sees. 6. 5. 7. such as is made by a traction- 
engine, only much louder, the beg. like thunder, b. p. ab. 3 sees. c. f. ab. 

2 sec& 

635. Do. — Mr. Q. R Clarke.* 3. ab. 5.35. 4, 7. suddenly a noise 
like a steam-tug violently blowing off steam, but it was soon too loud for 
that ; the bed and every article in the room shaken with a great vibr. 

636. Do. — Anou.t {Ledbury Free Press, Dec 22). 3. 5.35. 4. the bed 
rocked to and fro. g. E. and W. 6. < 6. 7. the rushing of a train over 
a bridge. 

637. Upton Warren. — Rev. W. P. Vincentt 3. 5.30. 4. a. yes, ab. 

3 seca b. two max., second stronger, with 8 sees, interval c. yes, ab. 8 sees. 
5. 20 to 30 sees. 6. < 5. 7. a most unusual noise, becoming louder before 
each sh. and dying away after each. b. c c. f. ab. 8 sees. e. c f. became 
rougher. 
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638. Webheatk — H. and M. Sedley. 3. 5.30. 5. 6 sees. 6. < 4. 
7. a noise like something heavy fallen, b. p. 

639. West Malvern, — Mr. W. J. Smyth. 3. 6.34. 4. f. yes. 5. ab. 
20 sec& 6. < 5. 7. a combination of wind and landslip ; the sa heard 
before and during the sh. 

640. Da — (c by Mr. H. Dyke Acland, F.G.S.) 6. 8, at St. James's 
House, walls in archways were cracked. 

641. JVestwood Park — ^Anon.t 3. 5.33. 4. £ yes. g. a clock facing 
due E. stopped at 5.35. 6. 6. 7. thunder. 

642. Wichenford, — {Worcester Herald^ Dec 19.) 3. 5.30. 6. < 4. 7. 
the sh. ace. by a loud report 

643. fricJk.— Mr. A. R Hudson ♦ (a by Mr. W. Pearce). 3. 5.32^. 4. 
two series, the first ab. 4 sees. ; interval of app. perfect quiet, 5 or 6 sees. ; 
the second and much more intense series, 6 or 7 sees. 6. first series 4, 
second series 6. 7. with the second sh. there was a great noise like a tornado 
through a forest of trees, b. p. that of second sh. c. c. 

644. Woollashill — Mr. F. Davis (Evesham Journal, Dec 19). 3. 5.35. 
5. ab. 30 sees. 6. < 4. 7. a slight rumbling noise like an approaching 
train or sudden gust of wind, wL increased till it became like a train passing 
underneath the room. 

645. Worcester. — (iVa«wr«, voL 55, 1896, pp. 178-179 ; Worcester Herald, 
Dec 19.) 6. 7. The clock at All Saints' Church stopped ; in one house a 
lamp was upset, in St John's Street a clock was thrown off the mantel- 
piece, in Ombersley Road a pile of books was thrown from a shelf, at the 
Falcon Inn (Broad Street) a barrel of stout was rolled across the floor of a 
room in wh. it was lying on its side ; a strong fixed wash-hand basin in 
a lavatory was split to pieces ; tiles were shaken off the roofa of several 
houses, and a chimney was thrown down in Ombersley Road ; the Cathedral 
suffered no damage. 

646. Da — Mr. J. L. Bozward (Nature, voL 55, 1896, p. 178). 3. 5.31. 
4. two shs., with a bare interval bet, they consisted of vibrs. too rapid to 
count g. app. N. to S. 5. bet 4 and 5 sees. 6. 7. 7. the shs. were p. 
by a roar as of thunder. 

647. Do. — Mr. C. Rea. 3. ab. 6.32. 4. the 1^ rocked from side to 
side. g. S. to N. b, < 30 sees. 6. < 6. 7. a strange rushing sa like 
a concentrated burr burr, and somewhat resembling the noise heard occasion- 
ally on a boisterous windy day when one is in a narrow gully or a mountain's 
side wh. directly faces the point from wh. the wind proceeds ; almost imm. 
the sh. began ; as the sh. passed away, there was a noise resembling the 
passing of a heavy traction-engine. 

648. Do. — Mrs. NewtLf 3. 5.30. 5. ab. 2 sees. 7. a rumbling noise 
ace the vibr. 

649. Do. — Miss M. K Webster.* 3. 4.36-4.38 \sic\ 4. the house 
swayed most distinctly to the W. 5. 3 to 4 sees. 6, < 6. 7. so. heard. 
c. f. 

660. Do. — ^Anon.t 4. b. 3 distinct waves, c. yes. 6. •< 4. 7. a 
loud rumbling noise like a strong wind. 

661. Do. — Mr. H. Oram (Worcester Herald, Dec 19). 3. 6.30. 5. ab. 
30 sees. 6. pr. 7. 7. a rumbling so. was heard after the sh. but not before. 
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652. Da — Mr. J. Westby (Evesham Standard, Dec 19). 3. ab. 5.30. 
4. The motion seemed to proceed from the N. or N.E. with a few alow 
movements, then a series of quicker wave-movements ; a slight pause, then 
slower movements in a S. or S.W. direction. 5. ab. 10 sees. 

653. Da — (Standard, Dec. 18.) 4. g. N. to S. 7. the first indication 
was given by a loud report, £ by subterranean rumbling. 

654. Da — Miss Corbett (Birmingham Daily Post, Dec 18). 3. 5.32. 

655. Wychbold. — (Bromsgrove Weekly Messenger, Dec 19.) 3. shortly 
before 5.40. 6. pr. 7. 7. a low rumbling so. b. p. 

656. Yardley,—MT. S. K Thomley.f 3. 5.34. 4. f. na g. N.W. 
toS.K 
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657. Albrighton, — (Wellington Journal, Dec 19.) 6. < 4. 

658. All Stretton, — Mr. R S. Cobbold. 3. 5.33. am. 4. a number of 
vibrations as if caused by an unnaturally heavy dray or train passing along 
the road, f, yes. g. E. and W. 7. no (though heard by other observers). 

659. Ashford CarbonelL — Rev. J. S. Tanner.f 3. 5.33 or 5.34. 4. the 
house seemed to rock like a boat on a wave. g. W. to K 6. ^ 5. 7. as 
if furniture were being moved about in the room above (according to other 
observers, like a steam-roller or traction-engine passing). 

660. Astley Abbotts. — Rev. J. C. B. W. Warwick (Bridgnorth Journal, 
Dec 19). 3. ab. 5.35. 4. £ yes. g. W. to K or S.W. to N.E. 5. 2 to 4 
sees. 6. 5. 7. a rumbling noise. 

661. Aston Botterell. — Mr. J. Jones (Bridgnorth Journal, Dec 19). 3. 
ab. 5.30. 4. 3 shs. 5. ab. 4 or 5 sees. 7. a rumbling noise £ by 
the shs. 

662. Baschurch. — (c by Rev. T. J. Rider.) 6. pr. 5. 7. no. 

663. Bedstone. — Rev. J. H. Brown.t 3. ab. 6.35. 4. g. N. to S. 
6. 5. 7. a rumbling so. before the sh. 

664. Bettws. — ^Anon.t 3. 5.30. 4. a trem. mot, lasting ab. 6 sees., 
ending with a jerk, g, N. to S. or N.E. to S.W. 6. -< 5. 7. a very 
heavy blast of wind, the end of wh. f. the beg. of the trem. mot by a sec or 
so. Total observed duration of so. and sh. ab. 20 seca 

665. Billingsley. — Rev. J. L. Williams. 3. ab. 5.30. 4. the vibrs. 
grad. incr. in int e. mid. f. yes. 6. 5 or 6. 7. a hurricane, b. p. 
cL yes. 

666. Bisko^s Castle. — Mr. R W. Brown.t 3. 5.35. 4. only one series 
felt (but, according to others, there were two series, the second stronger), the 
bed rocking three times with a pleasant, even, undulating motion, g. N. 
and S. ; in another house, the head of a bed lying N. and S. bumped against 
the walL 5. 4 or 5 sees. 6. pr. 7. 7. a loud rumbling muffled so. wh. 
seemed to roU up the street b. p. ab. 1 sec c. f. ab. 5 sees. The so. 
seemed to cease during the vibrs. and imm. afterwards to continue rolling 
up the street 

667. Da— Mr. E. Griffiths. 3. 5.36. 4. b. one sh. as if a weight had 
been hurled against the house, c. yes, ab. 4 sees. 5. ab. 5 sees. 6. pr. 5. 
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7. a 80. like that of a distant explosion a with the sh., a rumbling so. 
after for ab. 4 sees. [t.e. coinciding with the trem. mot], like distant thunder 
dying away apparently in the S.W. 

668. Bitierley. — Mr. W. R Cannon.! 3. ab. 5.40. 4. two distinct 
shs., the first more severe, interval bet shs. pr. < a sec., duration of second 
sL ab. 1 or 1^ sees. g. N. to S. 

669. Bridgnorth, — Mr. C. Cook. 3. 6.35. 7. a large traction-engine 
passing along the street and then over a bridge close to the house, at wh. 
instant the house was shaken violently. 

670. Do. — {Bridgnorth Journal^ Dec. 19.) 3. 5.35. 6. 5. 7. a 
rushing so. as of a violent hurricane or a heavily-laden train passing through 
a tunnel 

671. Do., ab. 2 miles N. of. — (c. by Rev. T. Mayo.) The mail-cart 
driver felt the sh. and his horse stopped. 

672. Bromfield, — Rev. W. Selwyn. 3. ab. 5.30. 6. < 5. 7. a 
rumbling noise, like a traction-engine coming down the road, f. by a shaking 
of the bed to and fro. 

673. Broseley.—Ur, D. L. Prestage * (a by Mr. E. S. Cobbold). 3. 6.35. 

4. 6 distinct horizontal shakes of ab. equal int 5. ab. 4 sees. 6. 6. 7. 
the approach of a steam-roller or traction-engine, the so. p. the sh. by ab. 
6 sees, and incr. in int imtil the first shake was felt, after wh. it was no 
longer heard. 

674. Do.— Mr. H. Suart ♦ (c by Mr. K S. Cobbold). 3. 5.35. 4. one 
series of vibrs. of the same int f. yes. 5. ab. 3 or 4 sees. 6. 5. 7. an 
explosion at a distance, b. c ab. c. c. d. no. 

675. Do.— Mr. G. H. Mawf (c by Mr. E. S. Cobbold). 3. 5.36. 

6. < 5. 7. no. 

676. Bufford, — Mr. W. I. Davi&* 3. ab. 5.32. 4. one series of vibrs. 

5. 4 or 5 sees. 6. < 4. 7. heavy furniture upset in the drawing-room 
below, b. c. c. f. 

677. Ghelmarsh, — Rev. R T. Seddon. 4. two shs., the first stronger. 

7. the so. p. the sh. 

678. Chesioardine, — Rev. J. E. Hughes.! 3. 5.35. 4. one series of 
vibrs. d. yea 6. 5. 

679. Ghetvyynd. — Rev. C. R Gordon, D.D., F.G.S.* 3. 5.33. 4. a 
trem. mot, in the mid. of wh. the bed swayed from N. to S. f. yes. 5. ab. 
12 or 15 sees. 6. 5. 7. a hissing so. like that of rushing wind before 
the sh. ; during the sh. a rumbling noise like several traction-engines passing. 

680. Chetim/nd Park. — Mrs. Borough.! 3. ab. 5.40. 4. the bed 
swayed. 5. ab. 15 sees. 6. 5. 7. something like a very violent storm of 
wind, the so. pr. over l>efore the sh. began. 

681. Chirbury. — Rev. J. Burd. 3. 6.35 [sic], 4. f. yes. 6. 5. 

682. Chirk Bank. — Mr. J. Price * (c. by Mr. J. M. Clements). 3. ab. 
5.34. 4. a violent vibration, g. ab. E. and W. 5. ab. 2 or 3 sees. 

6. pr. 5. 

683. Cleobury Mortimer. — Mr. J. Davis.! 3. 5.27. 4. one continuous 
series of vibrs., uniformly strong throughout f. no. 5. 5 to 10 sees. 
6. 5. 7. as if people were jumping up and down the room overhead, 
but louder. 
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684. Do. — Miss M, E. Swaine.t 4. the room seemed to sway and rock. 
f. no. 6. 5. 

685. Cockshutt — (Oswestry and Border Counties Advertiser^ Dec. 23.) 3. 
ab. 5. 4. sli. felt 

686. Condover, — Mrs. T. Auden.* 3. 6.34 or 5.35. 4. the vibrs. 
incr. in int, the principal one being in the middle of the series, g. N. to 
S. 5. ab. 20 sees. 6. < 4. 7. the rapid passing of a heaAy traction- 
engine, there was also an explosive so. as if the engine had exploded ; the so. 
died away as the shaking b^an. 

687. Court of Hill — Mr. A. Hill-Lowe. 3. ab. 6.35. 4, two shs., the 
fb»t stronger, interval bet them 3 or 4 sees. 6. < 5. 7. an explosion 
like blasting, and the bed heaved up ; in ab. 3 or 4 sees, another loud 
explosion and shake, f. by a rumbling so. 

688. Culmingfxm. — Rev. D. K Holland. 3. bet 6.40 and 5.45. 4. app. 
two shs. 6. ^4. 7. a traction-engine passing. 

689. Diddlebury. — Rev. & Scarlett Smith. 3. bet 5.30 and 5.45. 4. 
two shs., the second stronger. £ yes. 5. 40 sees. ? 6. < 5. 7. a great 
noise like unloading coaL b. £ ^ sec c. £ a few sees. d. ab. the same 
int throughout 

690. Donnington Wood, — Mr. J. W. Briggs.t 3. 6.34. 4. five series 
of vibrs. such as are caused by a steam-roller passing or a heavy traction- 
engine with load, the third series vertical, the rest lateral 5. 7^ sees. 
6* 6. 7. a dull noise ; the vibrs. seemed to be a continuation of the so. 

691. Edgton. — Rev. M. Jones-t 3. ab. 5.30. 4. one continuous series 
of vibrs. f. yes. 5. 2 or 3 sees. 6. 5. 7. a steam-roller passing by, 
only at a quicker pace than usual, the sa dying hard in the distance towards 
the E. 

692. Ellesmere. — Mr. F. S. Knapp t (Oswestry and Border Counties 
Advertiser, Dec. 23). 3. 5.36. 4. the bedstead uplifted and moved out of 
place. 5. ab. 30 sees. 6. 6. 7. the sh. ace. by a rumbling noise. 

693. Do. — Mr. H. Pierce* (Oswestry and Border Counties Advertiser, 
Dec. 23). 3. ab. 5.35. 4. a rocking motion £ by a lifting of the 
bed. 

694. Do.-^Oswestry and Border Counties Advertiser, Dec 23.) 6. no 
damage reported, except that a wall in Scotland Street was slightly cracked. 
7. the noise made by a wheelbarrow. 

695. Do. — (Montgomery County Times, Welshpool, Dec. 19.) 3. ab. 5.35. 
4. two shs. felt 6. 5. 

696. Frankton. — Mr. W. Reynolds (c. by Mr. C. S. Dennis). 3. ab. 5.30. 

4. only one series felt e. mi(L f. yes. 5. 6 to 6 seea 6. 5. 7. the 
passing of a very heavy waggon loaded, c. c ab. 

697. GrimMlL — Mr. E. Elsmere. 3. 6.33. 4. at first a concussion as 
if some one had knocked violently against the bed, f. imm. by a succession 
of tremulous movements, f. no. g. N. and S. 5. ab. 8 sees. 6. 5. 7. 
the concussion ace by a momentary so. like an explosion. 

698. Hahherley, — Mr. J. Beddews. 3. ab. 6.40. 4. two series of vibrs. 

5. first series ab. 3 sees., second ab. 4 sees. 6. 5. 7. tliunder. b. c. d. 
yes. e. f. ab. 4 sees. f. yes. 

699. Hadnall—'^iv. K. Wilson ♦ (c. by Mr. J. Bedson). 3. 5.26. 4. 
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two series of vibrs., duration of interval the same as that of either series. 
6. 5. 7. a very strong wind : the so. ended before or as the sh. began. 

700. Harlescott — Mr. K Parry. 3. 5.36. 4. one series of vibra 5. 
ab. 4 or 5 sees. 6. < 4. 

701. HopeBagot — Rev. C. R Greatrex. 3. 5.35. 4. e. end. f. na 
5. 4 sees. 6. 7 or 8, pieces of brick and plaster came down some of the 
chimneys and three tiles off the roof. 7. a loud rumbling noise p. the sh. 
by several sees. ; it seemed to travel fix)m N.W. 

702. Hopesay. — J. E. C. Barker.f 3. 6.35. 4, several vibrs. of equal 
int wL seemed to stop suddenly, f. no. 5. several sees. 6. 5. 7. a 
very loud rumbling, something like thunder or a heavy train going through 
a tunneL b. p. The so. seemed to be coming gradually nearer from the 

5. or S.TV. and ended suddenly with a kind of crash just as the sh. began. 

703. Hopton Castle. — Rev. R D. Elton.t 3. 5.25. 4. b. one series, c. 
yes, ab. 3 seoa. d. yea e. mid. f. yea 6. 6. 7. as if a chimney- 
stack had fallen through the roo£ d. yea 

704. Horsehay. — Mr. L. S. HoUingaf 3. ab. 5.35. 4. a reciprocating 
sliding motion, slow at first, but increasing in speed as it diminished in 
violence, ending in a kind of tremor or shiver, f, na g. W. by S. and K 
by N. 5. ab. 10 seca 6. 5. 7. an impression of a so. like the muffled 
fkll of a great mass of earth and a grinding rubbing so. just before the oba 
was thoroughly awake. 

705. Hughley. — Rev. E. CoUett* 3. 5.28. 4. a. yes, 2 or 3 seca b. 
one or two oscillations, 2 seca c. yes, ab. 2 or 3 seca d. yea g. S.S.W. 
to N.N.E. 6. 5. 7. a railway-train passing over a girder bridge with a 
wooden floor, b. p. ab. 2 seca c. f. ab. 2 seca d. the so. incr. as if coming 
from a distance, passed over and then died away. e. c. 

706. Ifton Heath,— A. Phillips * (c. by Mr. J. M. Clements). 3. 5.35. 

6. 7 ? 7. a roaring noise, b. p. 

707. Ironhridge, — Mr. T. Law Webb.t 3. 5.35. 4. awakened pr. by 
first sh., in 2 or 3 seca a bump wh. seemed to heave the floor, ace. and £ by 
a powerful oscillation wh. rocked the bed to and fro. 5. 4 or 5 seca 6. 5. 

7. an indistinct rumbling so. heard imtil the end of the oscilJationa 

708. KilsalL — Mr. D. Joneaf 4. one series of vibra 5. ab. 3 seca 6. 
< 4. 

709. Kingsland. — Mra Forman.t 3. 5.35. 4. bed shaken to and fro 
ab. 6 or 8 times, like a very shaky railway carriage. 5. ab. 3. seca 7. 
(according to another oba) a noise like a heavy cart passing ; the so. ended 
before the sh. ])egan. 

710. Ktnlet — Rev. J. J. Case. 3. 5.30. 4. a violent shaking from W. 
to K 7. the noise heard by another oba 

711. Knowle Sands. — Lt-CoL Owen Joneaf 3. 5.35. 4. one series of 
vibra, a rolling and upheaving motion. 5. 3 or 4 seca 6. •< 5. 7. a 
cart-load of bricks upset just outside the house, c. f. 2 or 3 seca 

712. Little Drayton. — ^Anon-f 3. 5.30. 4. the bed swayed to and fro 
4 or 5 times, the last time most severely. 5. 12 seca 6. 5. 7. thunder 
or a heavy vehicle passing. 

713. Little JFenlocJc — 'Rev. Canon T. Nash.* 3. 5.26. 6, 5. 7. 
distant thunder, b. p. c. p. 
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714. Longnor. — Rev. J. Edwardes. 3. 5.34. 5. 10 or 12 sees. 6. < 4. 
7. awakened by a noise as of a rushing train, wh. died away suddenly, and 
after an interval of 3 or 4 sees, the sh. was felt 

715. Ludlow.^Uv. C. Fortey t (c by Mr. E. S. Cobbold). 3. 5.40. 5. 
> 10 to 15 sees. 6. < 5. 

716. Do. — {Leominster News, Dec. 18). 3. 5.32. 5. ab. 3 sees. 6. no 
damage worth mentioning. 7. a rumbling noise, wh. grew louder and 
louder, and then a severe shaking of the eartL 

717. Madeley. — Mr. J. Randall t (c by Mr. E. S. Cobbold). 3. just after 
5.30. 4. two max. of int 6. < 5. 7. (according to another obe.) the 
letting off of steam. 

718. Da — Miss F. Yate. 3. 5.30. 4. a. no. b. 7 or 8 vibrs., ab. the 
same int throughout f. yea 5. ab. 10 sees. 6. 5. 7. (according to 
other observers) thunder or a traction-engine passing. 

719. Mainstone, — Rev. W. K Glenn.* 4. as if raised by two waves 
without, as it were, any trough ; each wave £ by two or three jerks. 5. 
ab. 8 sees. 6. < 5. 7. a laden dray lumbering along, or a fairly heavy 
train running in a cutting or through a timneL 

720. Market Drayton, — Mr. J. C. Clay.f 3. 5.31. 4. two distinct 
sha, separated by a few sec&, the first much the stronger, lasting perhaps 15 
sees., the second of shorter duration. 6. 5. 7. a rumbling sa like that of 
a train heard (by other observers) before the sh. 

721. Melverley. — Rev. H. Holland-Howard. 3. 5.30. 5. 20 sees. 6. 5. 7. no. 

722. Monkhopton, — Anon.t (Bridgnorth Journal, Dec 19). 3. 5.30. 

5. ab. 10 seca 6. < 4. 7. no. 

723. Much Wenloch — Rev. F. R Ellia 3. 5.35. 4. a. yes, 3 or 4 seca 
b. 3 series of vibra, 12 seca c. yes, 4 seca e. mid. f, na 5. 20 seca 

6. 6. 7. a heavy traction-engine passing. 

724. Neenton, — Rev. J. C. Lyona 3. ab. 5.35. 4. one series of vibra 

6. beg. f. yea 5. a few seca 6. pr. 5. 

725. Newport. — {Shrewsbury Chronicle, Dec. 18.) 3. ab. 5.30. 6. 5. 

7. a heavy vehicle passing. 

726. Oakeley. — Mr. J. Oakeley.* 3. 5.30. 4. one seriea 5. 4 or 5 
seca 6. 5. 7. a strong wind ; the so. ace the sh. 

727. Oakly Park — Mr. T. Reason. 3. 5.30. 4. two series, a second 
or two bet them, the second series much the stronger. 5. 5 or 6 seca 6. 
pr. 6 or 7. 7. a brisk windy so. ace the sh. b. p. 1 or 2 seca 

728. Onihury. — Mr. J. WooUam.* 3. 5.32. 4. one distinct sh., the 
motion wave-like. 5. ab. 40 seca 6. 5. 7. a low rumbling like distant 
thunder, b. f. C. £ ab. 2 seca e. £ imm. f. na 

729. Oswestry. — ^Anon-t {Oswestry and Border Counties Advertiser, Dec. 
23). 3. ab. 5.30. 5. some seca 7. a heavy train rumbling by. 

730. Do. — Anon. {Oswestry and Border Counties Advertiser, Dec. 23). 3. 
ab. 5.25. 4. the motion like that of a boat 6. < 4. 

731. Do. — Mr. T. B. Stretton {Liverpool Courier, Dec 19). 3. 5.35. 
5. 15 to 20 seca 6. the ceiling of one room cracked all over. 

732. Pant.—}lT. T. Davies t (c by Mr. C. S. Dennis). 3. ab. 5.28 or 
5.29. 4. one series of vibra, continuous and grad. decreasing in int 5. 
ab. 3 seca 6. -t 4. 
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733. Peplow Mills. — Mr. A. Barratt.* 3. 5.35. 4. a trembling sensa- 
tion, and imm. a dull crashing so. as if some one struck the door twice and 
shook it for ab. 8 or 10 sees. 6. 5. 

734. Prees. — (Oswestry and Border Counties Advertiser, Dec. 23.) 3. ab. 
5.30. 5. some sees. 6. pr. 5. 7. a rumbling so. p. the sh. 

736. Preesgweene. — Mr. S. Bamfield* (c. by Mr. J. M. Clements). 3. 
6.34.* 5. 3 sees. 6. < 4. 

736. Do. — Miss Dutton (c by Mr. J. M. Clements). 3. ab. 6.35. 4. a 
rocking motion of the bed. 6. 5. 

737. Priorslee. — G. A. Greene.! 3. 5.30. 4. a rocking movement, f. 
yea g. N. and S. 5. 25 to 30 sees. 6. 5. 7. so. heard by other observers. 

738. Pulverbach, — Mr. R. de G. Benson (c. by Mr. K S. Cobbold). 6. 
< A, 7. a rush of wind in trees, or the upsetting of a load of stones. 

739. Quatford, — Rev. T. Mayo.f 3. 5.31. 4. a continuous series of 
vibrs. of uniform int f, no. 5. ab. 6 sees. 6. 5. 7. a rumbling so. c. 
c ab. d. no. 

740. Quatt — ^Mr. H. W. SmitLf 3. 5.30. 4. awakened by a noise 
like the violent knocking and shaking of doors. 

741. Ruyton-XI-Towns,— {Oswestry and Border Counties Advertiser, Dec. 
23.) 3. ab. 5.30. 5. a few sees. 6. < 4. 

742. ShifnaL — Rev. G. Lampard. 3. 5.0. 4. the motion like the 
swell of the sea, £ by a slight tremor. 5. ab. 8 or 12 sees. 6. 5. 7. a 
rushing whizzing so. like that of a sudden mighty wind. 

743. Do. — Mr. G. Harris.* (c. by Mr. J. Cox). 3. 6.34. 4. a. no. 
b. one series, ab. 5 sees. c. yes, ab. 6 sees. d. yes. e. mid. 6. 6. 7. 
distant thunder, b. p. 2 or 3 sees. 

744. Shrewsbury, — Mr. F. R Armytage f (c by Mr. E. S. Cobbold). 
3. 5.33. 4. the bed appeared to be rocked from N. to S. three times. 5. 
3 sees. 6. 5. 7. a rumbling so. c. f. 

745. Do.— Mr. T. P. Blunt t (c. by Mr. K S. Cobbold). 3. 5.35. 4, 
four gentle and rather agreeable oscillations, like the motion of a boat at 
anchor. 5. 4 sees. 6. 5. 7. no, but other observers heard a so. like snow 
falling off the roo£ 

746. Do. — Mr. W. P. Hamilton. t 4. a rocking of the bed, w^h. cul- 
minated in a violent sh. g. N. to S. 6. 5, an umbrella standing in the 
comer of a room was thrown down. 7. a loud rumbling ace the sh. 

747. Do. — Mr. Bryan Smith.* 3. 5.31. 5. 6 sees. 6. 4. 7. the so. 
resembled ten or twelve powerful men in the room above having a desperate 
struggle, with two distinct thuds as if some one had fallen on the floor, shak- 
ing the house to its foundation, b. c. c. c 

748. Do. — Anon-t (c by Mr. J. M. Clements). 4. the bed trembled 
violently. 7. a rumbling so., like the water l)oiling over in the hot-water 
cistern, or a steam-roller passing. 

749. Do. — Mr. W. L. Browne, jun. {Shrewsbury Chronicle, Dec 18). 
3. 5.35. 4. as if some one had hold of the foot of the ])ed and were shaking 
it, the movement cidminating in the most pronounced vibr. g. W. to E. 
5. ab. 5 sees. 6. 5. 7. a slight rumbling, b. p. 

750. 'Do.^-{08westry and Border Counties Advertiser, Dec 23.) 4. a 
waving motion from side to side, not unlike the rocking of a boat on a 
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luoderate sea. 6. 5. 7. a low rumbling so. like distant thunder ace. 
the sh. 

761. Do. — (Birmingham Daily Gazette, Dec 18.) 3. 5.35. 4. two 
distinct shs., with an interval of a few sees. l>et. them. 6. < 4. 

752. Smethcote.—UT. W. R Blackett (c by Mr. E. S. Cobbold). 3. 
5.40. 5. 1^ to 2 sees. 6. < 5. 7. a rumbling as of an approaching 
heavy dray heavily laden and driven rapidly ; the so. deer, quickly after the 
sh. as though the dray had passed, b. p. c. f. 

753. Snailheach, — Anon. {Oswestry and Border Counties Advertiser, Dec 
23). 4. two sha, the second much the stronger and following the first 
imm. 7. the second sh. f. by a nmibling noise almost like distant 
thimder. 

754. Stanton Lacy, — Rev. L. R. C. Bagott 3. 5.34. 4. one series. 
6. 7. 7. a heavy traction-engine passing. 

755. Stapleton. — F. C. Pope. 6. < 4. 7. a rumbling, as of several 
waggons passing, heard for some sees. 

756. Stirchley.-^Bev. W. H. Painter (c by Mr. K S. Cobbold). 3. ab. 
5.35. 4. a. yea 6. 5. 7. a heavy vehicle passing, b. p. 

757. Stoke St. Milborough. — Rev. J. Y. Smith. t 3. 5.30. 4. a. yes, 2 
sees. b. 2 vibrs., 1 sec. c. yes, 1 sec. d. yes. e. mid. 6. 5. 7. a 
roaring like that of a waterfall at a distance, d. yes. e. c f. no. 

758. Stokesay. — Rev. J. D. La Touche. 3. ab. 5.35. 4. three rather 
distinct sha in immediate succession to each other, the middle one being the 
most severe, g, N. to S. 5. pr. ^ min. 6. < 4. 7. the so. heard by 
other observera 

759. Stow. — Rev. J. J. Peglar.t 3. 5.30. 4. two series. 7. the 
second series f. by a loud rumbling noLse as though several rats were running 
round the inside of the walls facing S. and E. 

760. IFellington.— Mr. W. Bullock f (c by Mr. E. S. Cobbold). 3. 
5.25. 7. a traction-engine passing, d. yea 

761. Do. — Mr. T. Jamea* 3. 5.36. 5. 2 seca 6. 5. 7. no. 

762. Do. — Anon. 3. 5.33. 5. ab. 10 seca 6. 5. 7. the sk p. by a 
loud buzzing roar like that of a severe colliery explosion. 

763. Do. — Mr. G. Wilkinson t (Birmingham Daily Post, Dec. 18). 4. 
two distinct sha, the first lieing shorter and more violent than the second. 
6. 5. 7. a traction-engine passing. 

764. Do. — (Wellington Journal, Dec 19.) 4. bed swayed to and fro 
with pendulum-like regularity. 5. several seca 6. 5. 

765. Wem, — Hon. and Rev. G. H. F. Vane-t 3. 5.35. 4. a. yes, ab. 
2 sees. b. 2 vibrs. [series ?] ab. 2 sees. each. c. no. e. mid. f. yea 5. 
ab. 6 sees, 6. 5. 7. a traction-engine passing close by. b. p. ab. 2 seca 
C. p. ab. 4 sees. e. p. ab. 4 seca f. na 

766. Do.— Mr. T. Cumberland t (c by Mr. R S. Cobljold). 3. ab. 
5.35. 4. c. yea 6. 5. 7. no. 

767. Westhury. — Rev. F. Cooke.t 3. ab. 5.30. 4. one series, grad. 
increasing in int e. end. f. yea 5. ab. 10 seca 6. 5. 7. so. heard. 
b. p. d. yea e. p. a few seca 

768. West Felton. — Rev. H. Crane. 3. 5.30. 4. one continuous series 
of vibra d. yea e. mid. f. no. 5. pr. 20 or 30 seca 6. 4. 7. a 

F 
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dull heavy rumbling sa, such as is produced by a heavily-laden waggon in a 
covered passage, b. pr. c. c. c. d. yes. e. c. 

769. Weston Rhynn, — Mr. T. Jones* (c. by Mr. J. M. Clements). 3. 
ab. 5.40. 5. a few sees. 6. 5. 7. a violent gust of wind. 

770. Da — Miss S. Jones* (c. by Mr. J. M. Clements). 3. ab. 6.40. 

6. pr. 5. 

771. Do. — Miss A. M. Jones* (a by Mr. J. M. Clements). 3. alx 
5.40. 5. ab. 15 to 20 sees. 7. a gale of wind, just before the vibr. 

772. WTUtchurch. — Rev. W. H. £gerton.t 4. only one sh. lasting a few 
secflL (but two shs. according to others, one inun. succeeding the other), f. 
yes (according to other observers), g. N. to S. 6. 5. 7. (according to 
others) a rumbling noise p. the sh. 

773. WJiitton.—IieY. P. Whiteford. 3. 6.35. 5. 3 or 4 sees. 6. < 5. 

7. a rumbling sa during and after the sk 

774. Wool8tasUm,—(c by Rev. R D. Carr.) 3. 6.30. 5. some sees. 7. 
the sh. £ by a loud rumbling noise like a heavy waggon or threshing-machine 
passing. 

776. Worthen. — Anon.t 5. ab. 20 secsi 6. 4. 

776. WroQceUr, — Rev. R Steavenson. 3. 5.40. 4. f. yes. 6. 5. 



RADNORSHIRE 

777. Ahheycwmhir, — Rev. K H. Day.t 3. 5.35 a.m. 4. a con- 
tinuous vibr., like that caused by a train passing through a tunnel under the 
house. 5. 3 or 4 8ec& 

778. Boughrood. — Mr. R Parry* (c. by Mr. C. S. Dennis). 3. 5.32. 

4. a. yes, ab. 2 or 3 sees. b. one, a sec. or two. 6. pr. 5. 7. a train 
passing within a mile or so. 

779. Boultilyrooke,—K Moberly. 3. 6.30. 6. < 5. 7. at first like a 
loud clap of thunder, b. p. 

780. Bryngwyn. — Rev. J. Hughes. t 3. 5.35. 4. the bed shook and 
then rose and fell, ab. 5 sees., then it rocked from side to side for 10 
or 12 sees. 5. ab. 15 sees. 6. < 5. 7. the sa at first like a cart 
passing along the road, then like distant thunder, b. £ c. £ 5 or 6 sec& 
cL yes. 

781. Glyro, — Mr. B. Palmer.* 3. 5.32. 4. only one sh. f. yes. 

5. 1 or 2 sees. 6. < 5. 7. rumbling so& as of an approaching vehicle, for 
ab. 3 sees., then the sh. 

782. Do. — Rev. T. Macferlanaf 3. bet 5.30 and 5.40. .4. f. yes. 

6. < 5. 7. so. heard. 

783. Disserth. — Mrs. J. L. Herbert* 3. 5.35. 4. a. yes, 11 sees. b. 
6 vibrs., 8 sees. c. yes, 11 sees, f, no. g. N.R and S.W. 5. 30 sees. 
6. < 5. 7. a deep rumbling so. something like thunder, b. p. 15 sees. c. 
£ 15 sees. d. yes. e. pr. c. f. no. 

784. Ednol. — Mr. W. Jones. 3. 5.25. 4. one series, d. yes. f. yea 
5. ab. 3 sees. 6. 5. 7. snow slipping from the roof b. p. c. p. 

785. Erwood. — Mr. D. Williams (c by Mr. C. S. Dennis). 3. 5.30. 
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4. cL ye& e. mid. 5. 2 or 3 sees. 6. pr. 5. 7. distaiit thunder, the 
so. p. the sh. ab. 2 sees. ; the so. became grad. louder and then came the 
vibrs. 

786. Glashury. — Mr. A. Battiscombe. 3. 5.33. 4. a. yes. b. 3 to 5 
secsL c yes. d. yes. f, na g. W. by N. to E. by S. 7. a heavy train 
advancing at great speed, it appeared to pass under the house, and then died 
away. 

787. Gktseombe, — Rev. T. Thomas. t 3. 5.32. 4. one series, c. no. 

5. 2 or 3 sec& 6. < 4. 7. a waggon passing, b. p. 

788. Gwern-i'Arglwydd, — (c. by Mr. J. Campbell) 3. 5.45. 4, two 
distinct sha, each lasting 2 or 3 sees., the second more severe. 6. pr. 7. 7, 
the wind howling or the rush of a large quantity of water ; the sa heard 
bet the two parts of the sh. 

789.*^nt5f^«(mw— Mr.A.W. Brightmorat 3. 5.34. 4. g. S.W. to N.K 

5. ab. ^ min. 6. < 5. 7. escaping steauL 

790. Da — (Hereford Timesy Dec. 26.) 3. ab. 5.35. 5. 20 to 30 sees 

6. < 5. 

791. Llanhadam-fawr. — Rev. A. Jordan, f 3. ab. 5.35. 5. ab. 30 sees. 

6. 6. 7. as if the kitchen boiler had burst 

792. Llanbadarn Fynydd. — Rev. W. Thomas. 3. ab. 5.30. 5. 4 or 5 
sec& 6. 5. 7. no, but others heard a so. like thunder. 

793. Llanbister. — (c by Rev. W. Fulford.) 3. 5.35. 6. 7. 7. na 

794. Llandrindod Wells. — Rev. W. Bowen-Davieaf 3. 5.34. 4. a 
slight vibratory motion for a few seca, then a vert, mot as if the bed were 
raised many inches. 6. 6. 7. a train passing, b. p. d. no. 

795. Do. — Mr. J. M Evanaf 3. 5.33. 4. two series. 6. < 4. 

796. Llanelwedd. — Rev. Q. B. Sharpe. 3. 5.0. 5. very short 6. 
< 5. 7. carts on the road. 

797. Llanfihangel Rhyd Ithoru — B. Griffiths.* 3. ab. 5.30. 6. pr. 7. 

7. a strong wind. 

798. Llamtephan, — Rev. D. Morgan.* 3. 5.35. 5. ab. 10 sees. 6. 
<t 4. 7. a strong gust of wind travelling from S.K to N.W. 

799. Maeswllch Castle. — Mr. A. Qrimble.* 3. ab. 5.30. 4. the bed 
shook violently 30 or 40 timea 6. -t 5. 7. a crash app. on the roof over- 
head, as if 40 or 50 men had each flung down a sack of coals at the same 
moment 

800. Newbridge-on-JVye. — Mr. W. Jones* (c by Mr. C. S. Dennis). 3. 
5.33.* 4. the house rocked 3 times from W. to R (the house and station 
are built N. and S.). 5. ab. 6 seca 6. 5. 7. a rumbling so. wh. ended 
2 or 3 seca before the rocking began. 

801. New Radnor. — Rev. A- Gamons-Williamat 3. 5.35. 5. 5 to 10 
seca 6. 7. 7. a traction-engine passing ; the so. c with the sh. 

802. Do. — Mr. H. Siunmeraf 3. ab. 5.32. 4. a trein. mot f. by a 
rocking of the bed. 5. ab. 6 seca 6. •< 5. 7. a rumbling noise of ab. 3 
seca duration, and then the trem. mot 

803. Old Radnor. — Rev. A. B. Dickinson.* 3. 5.35. 4. 6 or 7 regular 
vibra f. there seemed to be an upheaval, but no subsidence was afterwards 
felt g. K and W. 5. 5 or 6 seca 6. 7. 7. as if a chimney were 
suddenly set on fire. b. p. ab. 3 seca d. no. 
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804. Pantydwr. — Mr. E. Davies (c by Mr. C. S. Dennis). 3. ab. 5.35. 
4. d. yes. e. mid. f. no. 5. ab. 8 sees. 6. 4. 7. no. 

805. Presteign. — Mr. F. Bromley, t 3. 5.36. 4. a. slight b. one 
series, 15 sees. c. slight, d. rapidly incr. in int and rapidly passed away. 
e. mid. and end. f. yes. g. pr. N.W. and S.K 5. < 20 sees. 6. < 7. 
7. as of rending rocks below the house, b. p. C. f. e. c The sound 
seemed to travel from N.W. to S.K 

806. Do. — Mr. H. Jenkins. 3. ab. 5.35. 4. b. two, for 3 or 4 sees. 
c. yes, a few sees. d. yes. e. beg. f. yes. 6. 7. 7. a traction-engine 
going down the street ; the so. had ceased before the vibrs. began. 

807. Do. — {Daily Chr(micle,I>ec 18,) 3.5.30. 6. < 5. 7. a discharge 
from a large piece of ordnance, £ by a rumbling like the rolling after a loud 
clap of thunder. 

808. Do. — (Leominster News, Dec. 18.) 3. 5.30. 6. pr. 7. 

809. Do. — {Hereford Journal, Dec. 19.) 3. ab. 5.33. 6. pr. 7 ; app. no 
damage to buildings. 

810. fFTuVton.— -Rev. H. B. C. Davies. 3. 5.36. 6. 7. 7. thunder and 
wind. 



BRECONSHIRE 

811. Aberclydach, — Dr. J. J. Williams, J.P. 3. ab. 5.30 a.m. 4. two 
series, ab. 1 sec. each, interval ab. 1 sec g. the room swayed from N. to S. 

6. 5. 7. a heavy goods-train going by the windows, b. p. c. f d. yes. 
f. no. 

812. Aherg^oesyn. — Rev. J. Jones.* 3. 5.26. 4. a. yes, 3 sees. b. one 
series, 4 sees. c. no. e. beg. 5. 7 sees. 6. 5. 7. heavy snow falling 
from the roof ; the so. c with the sh. 

813. Brecon. — Mr. T. Butcher. t 3. 5.37. 4. the sh. consisted of two 
parts, the first grad. deer, in int. and was f. after a scarcely perceptible 
interval by a much more powerful sh. 6. 5. 7. no. 

814. Do.— Mr. E. Jones f (c by Mr. J. Gall). 3. ab. 5.25. 4. felt as if 
in a sieve and being shaken. 5. ab. 7 sees. 6. 5. 7. thunder. 

815. Do. — Mrs. R PoweH* 3. ab. 5.37. 4. only one sh., at the beg. 
as if a heavy-footed person were walking about the room. f. yes. 5. 25 to 
30 sees. 6. pr. 5. 

816. BuiUh.—UT. A. G. Vaughan t (c by Mr. W. W. B. Fry). 4. a 
vert mot as if the bed were sinking, then a swaying from K to W. 6. 5. 

7. a heavily-laden goods-train passing close to the house ; the end of the so. 
c with the beg. of the sh. 

817. Do.— Mr. R Davies* (c by Mr. W. W. B. Fry). 3. 5.32. 4. a 
steady trem. or swaying mot 5. 15 sees. 6. < 4. 7. no. 

818. Crickhowell. — Mr. P. K HilL 3. 5.30. 4. a. yes, 10 sees. b. one 
series, 30 or 40 sees. c. no. d. yes. e. end. f. no. 6. 5. 7. a person 
walking heavily over the room. 

819. Devynnock. — Anon.* (c by Rev. R Evans). 3. 5.30. 5. 4 or 6 
sees. 6. 5. 7. an unusual rumbling, b. p. 

820. Gwmddwr. — Rev. W. G. Williama 3. 5.30. 4. a. trem. mot 
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from W., 3 sees. b. one, 2 sees. c. no. d. only one max. f. yes, app. 
ab. 8 ins. 5. 5 sees. 6. < 5. 7. a train or heavy waggon passing; the 
so. entirely p. the sh. 

821. Gxoernyfed Park. — Hon. Mrs. T. Wood.t 3. ab. 5.33. 4, 7. a 
rumbling noise (like a train passing underground), ab. 4 sees., f. by a slight 
trembling for ab. 5 sees. ; this was f. imm. by a sudden shock or concussion, 2 
or 3 sees., attended by a very loud noise like a cannon-shot ; and then a rather 
severe shaking for ab. 6 or 8 sees. The loud noise wh. attended the 
" concussion " does not seem to have been heard in some of the houses about 
here. 6. 7? 

822. Hay. — Mr. R J. Sheperd.t 3. 6.30. 4. b. only one series, ab. 5 
or 6 sees. c. yes, ab. 6 sees. (L yes. e. mid. 6. •< 7 ; a chimney fell in 
the town. 7. a train passing over a bridge when the obs. is undemeatlu b. 
p. 2 or 3 sees. c. e. d. yes. f. yes. 

823. LlandiloW Fan.—{c by Rev. P. Morgan.) Sh. felt 

824. Llangammarch Wells. — Mrs. D. E. Williams-t 4. the bed seemed 
to be raised up and then moved northward. 6. 5. 7. like some one walking 
Across the room, and a hissing so. 

826. Llangattock — Rev. T. J. Bowen.t 3. ab. 5.30. 7. the so. heard 
after the shaking had ceased. 

826. Llangorse. — (c. by Rev. AV. Bowen.) 3. 5.30. 4. a rocking move 
ment f. yes. 5. 4 sees. 6. 5. 7. no. 

827. Llanigon. — Rev. AV. K T. Morgan, t 3. 5.33. 4. rapid regulai 
vibrs. of ab. equal int throughout 5. ab. 20 sees. 6. < 5. 7. a goods- 
train passing over a bridge, b. pr. p. 

828. Llanynis. — (e. by Rev. W. Williams.) 4. sh. distinctly felt 7. a 
heavy railway train. 

829. Maesmynis. — Rev. W. Williams, t 6. •< 4. 7. a heavy railway 
train. 

830. Talgarth. — Rev. J. Bowen.* 3. 6.37. 4. a. yes, ab. 3 to 5 sees. 
b. one or possibly two prin. vibrs., ab. 3 to 5 sees. c. yes, ab. 6 sees. d. 
yes. f, yes. 5. ab. 14 sees. 6. •< 5. 7. a train going by under 
the house, b. p. ab. 3 sees. c. f. several sees. d. yes. e. pr. c. f, no. 

831. Do. — ^Anon. (e. by Mr. C. S. Dennis). 3. ab. 5.35. 4. one series. 
d« yes. e. end. f. yes. 6. 5. 7. a rumbling so. b. p. c. f. d. yes. 
e. c. 

832. Talyhont. — Mr. J. Proeser* (c by Mr. J. Gall). 3. 5.25. 4. one 
series. 5. 3 see& 6. 5. 7. distant thunder, b. c c. f. 2 sees. e. c. 

833. Talyllyn.—UT. K Richards* (c by Mr. J. Gall). 3. 5.33.* 5. 

2 or 3 sees. 6. pr. 4. 7. the sh. p. by a dull rumbling so. like the 
approach of a heavy train running on snow, lasting ab. 3 or 4 sees. ; it 
was f. by a somewhat similar so. wh. seemed to die away like distant 
thunder, ab. 3 or 4 sees. 

834. Three Cocks Station. — Mr. Morris* (c. by Mr. C. S. Dennis). 3. 
5.35. 4. a. yes, ab. 2 sees. b. 3 vibrs. of ab. equal int in quick succession, 

3 sees. 5. ab. 5 sees. 6. 5. 7. a rumbling so. very like an approaching 
train, loudest at the beg. of the sh. and ab. a sec before it 

835. Torpanton. — Mr. C. Mallet* (e. by Mr. J. Gall). 3. 5.30. 4. one 
h1i. 5. ab. 4 sees. 6. 5. 
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836. Tretower, — Rev. J. 0. Evans. f 3. ab. 6.30. 4. (L yes. 5. al). 
15 to 20 sees. 6. 7 ? 7. a large number of hard balls rolled over boards. 
b. f. 

837. Vaynor. — Rev. J. K Jenkins. 3. 6.27. 4. two shs., ab. 2 seas, 
bet them. 6. books were disarranged. 7, a wheell>arrow rolling on the 
path underneath the window, b. p. 

838. Velyn newydd. — ^Mr. J. W. Vaughan.* 3. 5.35. 4. one sh. f. no. 
5. 10 to 15 sees. 6. 5. 7. a cartload of stones being tipped, it grad. incr. 
in int until the bed was sharply shaken, and then it seemed to die away 
slowly in the distance, b. p. ab. 20 sees. c. f. ab. 10 sees. e. c f. no. 



MONMOUTHSHIRE 

839. Abercam, — Mr. W. E. James. 3. bet 5.30 and 5.45 a.m. 5. ab. 
20 to 30 sees. 6. < 5. 7. no. 

840. Abergavenny. — Mr. N. F. Davey.* 3. ab. 5.30 or 5.31. 4. a. yes, 
ab. 2 sees. b. 10 or 12 prin vibrs., ab. 6 sec& c. yes, ab. 2 sees. e. end, 
ab. 7th or 8th see. f. no. g. N.N.W and S.S.K 5. 9 sees. 6, < 5. 
7. the moving of furniture, b. p. ab. 1 sec. c. t ab. 1 see. d. yes. 

841. Do. — Anon.* (c. by Mr. L. D. Gamble). 3. 5.35. 4. a. no. b. 
two series, the first ab. 15 sees., the second ab. 5 sees., interval 2 or 3 sees., 
the first stronger, c. yes, 2 or 3 sees. e. mid. f. yes. 6. 5. 7, a heavy 
thud as of a quantity of snow fEdling from the roof, and then a nmibling 
noise, b. c. c. c d. yes. e. c. f. no. 

842. Do. — Dr. J. Glendinning. 3. 5.30. 4. two distinct sways, f. yes. 

5. ab. 10 sees. 6. 5. 7. no. 

843. Do. — (c. by Dr. J. Glendinning.) 6. 7. 

844. Do. — (c. by Mrs. B. St J. Attwood-Mathewa) 6. 7. 

845. Do. — {The Times, Dec. 18.) 6. 7 ; no serious damage reported. 
7. the 80. variously described : an approaching traction-engine, wind rushing 
through trees, and the flowing of the sea on a pebbly shore. 

846. Do. — {Abergavenny Chronicle, Dec 18.) 3. ab. 5.30. 6. 7. 7, a 
heavy goods-train passing. 

847. Abersychan. — Mr. K Cookcf 3. 5.28. 4. one series. 5. 2 sees. 

6. 6 ? 7. a so. as of snow rushing from the roof and falling on the ground, 
and almost simultaneously, certainly not more than a sea later, the vibr. 
commenced. 

848. Do.— Dr. J. W. Mulligan.! 3. pr. 5.29. 6. 5. 

849. Bedwas. — Rev. G. Thomas. t 3. 5.30. 4, oneseriea d. yes. e. 
mid. f. yes. 5. 6 or 7 sees. 6. 5. 7. a rumbling so. heard (by another 
obs.) like that of an explosion undergroimd. b. p. C. f. 

850. Do. — Mr. C. Styles ♦ (c by Mr. J. Gall). 3. ab. 5.40. 4. trem. 
mot. : a few sees, quietness ; a sh. ; slight pause ; a greater sIl ; slight pause ; 
the greatest sh., then a trem. mot wh. grad. died away. 6. 6. 7. a 
rumbling so. b. p. C. p. 

851. Bishton. — (c. by Rev. J. Hooper.) 3. ab. 5.30. 6. 5. 

852. Blackwood. — Mr. J. D. James.* 3. ab. 5.40. 4. the vibrs. of the 
same int throughout 5. 15 to 20 sees. 6. pr. 5. 7. no. 
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853. Do. — Mr. H. T. Evans-t 3. 5.25. 4. a continued tremor with 
lateral vibrs., one series only. d. yes. e. mid. f. yes. 6. < 5. 7. a 
colliery explosion. 

854. Do. — {South Wales Daily News, Cardiff, Dec. 18.) 6. 8 ? a signal- 
box on the Monmouthshire section of the Great Western Railway was 
damaged ; the brickwork cracking and parting for some distance. 

855. Blaenavon. — ^K Freeman.f 3. 6.30. 4. d. yes. e. mid. 6, 5. 
7. an explosion. 

856. Bryn Hedydd, — Mr. T. Rees.* 3. 5.32. 4. 3 distinct vert shs. 
5. ab. 3 sees. 6. pr. 5. 7. a violent gale of wind approaching with a roar 
from the N.E., and just as it seemed about to strike the house the shs. were 
felt ; the roar then passed away to the S.W. ; it lasted ab. 15 sees. b. p. 
c. £ e. c. 

857. Caerleon. — (South Wales TimeSy Newport, Dec 18.) 3. ab. 5.30. 

5. ab. 30 sees. 

858. aaWicof.— Mr. R Hosken ♦ (c. by Mr. T. D. Roberts). 6. < 5. 

859. Cefn Pare — Dr. A. Davieaf 3. 6.32 to 5.33. 5. > 2 or 3 sees. 

6. < 4. 7. a rumbling noise before the sh. heard by another obs. 

860. Chepstow. — Mr. K P. King.f 3. 5.30. 4. two distinct shs. 
(according to another obs. who was awake). 6. pr. 5. 7. a heavy waggon 
going down the street 

861. Do. — (c by Mr. C. E. Rake.) 6. in one house a picture was thrown 
down from the walL 

862. Do. — (Chepstow Weekly Advertiser, Dec 19.) 3. 5.35. 6. pr. 7. 

863. Clytha Park — Mr. J. JL Canning.f 3. bet 5.30 and 5.35. 4. f. 
yea 5. ab. 15 sees. 6. 6 ; pictures on a waU lying E.S.E. and W.N.W. 
were tilted up, in some cases at least half an inch at the N. end. 

864. Cwmcarvan Court, — Mr. R R Oakley t (c by Rev. JL T. M. 
Bickwell). 3. ab. 5.40. 4. one series of violent vibrs. f. yes. 5. 4 or 
5 sees. 6. < 6, 7. as though a heavy waggon were rattling through the 
house. 

865. Dingestow Court. — Mr. S. C. Bosanquett 3. 5.34 or 5.35. 4. 
two series, separated by an interval of ab. 1 sec [the first pr. stronger]. 
5. > 10 sees. 6. < 6. 7. a rumbling so. ace the sL Those who were 
awake heard a crash as if a heavy body had fallen. 

866. Ebbw Vale. — Mr. J. W. Davies.t 3. 5.40. 4. two [series of] prin. 
vibrs., 6 sees. c. yes, 2 seca e. beg. 5. 8 sec& 6. 5. 7. a loud report 
heard during the prin. vibrs., and a whizzing so. during the trera. mot 

867. Gamdtffaitk — Dr. W. Wilflon.t 3. ab. 5.30. 6, pr. 5. 7. no, 
but several persons heard a rumbling before the vibrs. 

868. Gilwem. — Mr. T. D. Peirce. 3. ab. 5.30. 4. two [series of] severe 
vibrs. 5. ab. 30 sees. 6. < 4. 7. a dull rumbling so. (as of a passing 
conveyance) succeeded the first sh. 

869. Goytre. — Rev. D. T. Davieaf 4. two seriea 7. a very loud 
rumbling noise imm. p. the second seriea 

870. Grosmont. — Mr. G. R Leighton.t 3. ab. 5.27. 4. vibr., sh., vibr. 
5. ab. 5 seea 6. 7 ? 7. an undergi'ound train passing : the so. p. the strongest 
part of the sh. ab. 1 or 2 seea c. f. 2 or 3 seea 

871. Gwemesney. — Rev. J. Blower. 3. 5.30. 4. a. yes, ab. 4 sees. b. 
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5 sees. c. yes, 2 sees. e. mid. f. yes. 6. 6 or 7. 7. a heavy dray or 
traction-engine, b. p. 2 sees. c. c. e. c f. no. 

872. Hendre, The. — (c. by Rev. J. T. Harding.) 6. 7. 

873. Henlly8.—UT, G. AVilliams* (c by Rev. R. Jones). 3. 5.26. 4. 

a. yes. b. one series. 7. a muffled train running over a bridge, b. p. 

874. Itton Court. — Mr. K Curre, 3. 5.32. 4, one series. 5. 3 or 4 
sees. 6. •< 4. 7. a great msliing wind from N. to S., f. without a break 
by a so. like a train passing under the house, and this, again without a 
break, by the sL 

875. Lantamam, — Anon* (c by Mr. F. J. MitcheU). 4. the obs. saw 
the ceiling waving. 7. a heavy rumble like a traction-engine crossing a 
bridge. 

876. Llanellen. — Rev. W. D. Jones. t 3. ab. 5.40. 4. a. yes, ab. 7 sees. 

b. prin. vibra. for ab. 5 sees. f. by two vertical motions, c. yes, ab. 5 sees. 
d. yes. 6. •< 5. 

877. Llanfrechfa. — Mr. F. J. Mitchell. 3. 5.30. 6. 4. 7. according 
to one obs. like the blow of a wave on the sea-shore, according to another 
like a traction-engine going over a bridge. 

878. Llangattock Lingoed. — Rev. G. B. Jones. t 3. 5.30. 4. a. yes. ab. 
2 sees. f. yes. 6. < 5. 7. b. p. 1 or 2 sees. 

879. Llangattock vibon avel — Miss M. J. K Maclaverty.f 3. bet 5.30 
and 5.35. 4. (L ye& e. mid. 5. ab. 20 sees. 6. 7. 7. a loud rumbling 
so. like stones rattling down on the roof; the so. seemed to die away as 
the sh. began. 

880. Llangihhy. — (c by Rev. H. A. Williams.) 4. f. yes. 6. 5. 7, a 
rumbling so. b. p. 

881. Llanhilletk — Mr. T. J. Frost t 3. 5.28. 4. b. ab. 6 sees. c. yes, 
ab. 2 sees. e. mid. and end. f. no. 5. ab. 8 sees. 7. a very heavy cart 
passing the house. 

882. LlanllowelL — Rev. G. M. WiUiams. 3. 5.32. 4. a. yes. c. yes. 
d. yes, one seriea e. end. 6. 5. 7. a peculiar rumble, b. p. 

883. Llantheivy. — Rev. W. A. Evanaf 3. 5.35. 4. b. one, 1 sec c. 
yes, 2 sees. f. no. 6. 5 ? 7. an empty goods-train passing over an iron 
viaduct ; the end of the so. c with the beg. of the vibrs. 

884. Llanthony Abbey. — Rev. Father Ignatius, O.S.B.* 3. ab. 5.35. 4. 
two strong sh& 5. ab. 3 or 4 seca 6. < b. 7. a sudden and violent rush 
of wind, equally loud throughout ; this so. was in the air, no so. of any kind 
underground, b. p. C. f. 1 or 2 sees. 

885. Llantilio Court. — (c by Sir H. M. Jackson, Bart) 3. 5.35. 4. the 
post of the bed lifted 4 or 5 times. 6. < b. 7. a rushing mighty wind. 

886. Llantrissent. — Rev. AV. Watkins Jones.t 3. ab. 5.32. 4. C. yes, 
some sees. 6. 5. 7. a threshing-machine, b. c 

887. Llanvair Kilgeddin. — Rev. W. J. C. Lindsay.f 3. 5.30. 4. the 
bed distinctly oscillated N. and S. 6. 5. 7. a traction-engine (according to 
another obs.). 

888. Llanvapley. — Anon.t (c by Mrs. Lloyd). 3. ab. 5.40. 6. < 6. 
7. a rumbling so. 

889. Llanvetherine. — Miss M. Fisher. 3. 5.40. 6. < 4. 7. a train 
passing. 
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890. Llanvihangel Crucomey. — Mr. J. Wingfield.t 3. 5.30 or 6.33. 

4. e. end. f. yes. 5. 25 to 30 sees. 6. 5. 7. a rumbling noise like 
thunder, then the sh. 

891. Llwynarthan. — Mr. F. G. Evans, F.RA.S.t 3. 5.33. 4. a violent 
oscillation, only one series, f. no. 5. ab. 10 sees. 6. pr. 5. 7. a rushing 
80. p. the sh. for 5 sees., but there was no interval l)et them. 

892. Maind€e,—R%Y. AV. M. Willettf 3. 6.32. 4. the bed lifted 4 or 
6 time& 5. ab. 5 sees. 6. 6. 

893. Do.--Mr. J. T. Southall (c. by Mr. G. J. Symons, F.RS.). 4. a 
transverse shaking of the ground, f. by a severe sh. or thump, wh.*^seemed 
to throw the bed upwards. 6. 6. 7. a heavy traction-engine passing rapidly. 

894. Do. — ^Anon.* {South Wales Times, Newport, Dec 18). 3. ab. 5.36. 

5. some sees. 6. slight cracks appeared in several ceilings. 7. a loud 
rumbling very like that made by a steam-roller passing along a road ; this 
ceased and then came a violent shaking of the ground ; when the sh. ended 
there was a dull heavy thud like the noise made by a heavy body on striking 
the earth. 

896. Mathern, — Mr. J. W. Stanton. 3. 6.30. 4. a. yes. b. 2 vibrs. 
5. ab. 4 or 6 seca 6. 6. 7. a train in a tunnel b. p. c. c 

896. Monmouth. — Mr. E. H. CuUey.f 3. 5.33. 4. the bed oscillated 
laterally, app. from the N. b. ab. 8 or 10 sees. 6. 6. 

897. Do. — Mr. Smith * (c by Mr. K H. Culley). 4. a heavy concussion, 
as if a heavy weight had been let fall in the room above, f. by oscillations. 
7. a moaning or roaring wind, or the whizzing of an immense flight of 
birda 

898. Do.— Mr. A. AV. Wiseman ♦ (c. by Mr. K H. CuUey). 7. like wind 
in the elm-trees wh. surround the obs-'s house, f. by oscillations. 

899. Do. — ^Anon.* (c by Mr. E. H. Culley). 4, 7. a rumble coming 
from the N., as if some heavy vehicle were passing, the noise seeming to 
terminate with a louder clap, and it passed away to the S. The obs. went 
to the window wIl faces S.E., and was then pitched forward and backward 
two or three times. 

900. Do. — Mr. H. W. Reynoldaf 3. 6.40. 4. b. 3 or 4 vibrs. c. no. 
f, yes. 5. 4 sees. 6. 6. 7. a heavy waggon driven at a furious rate over 
stones ; the so. ace. the sh. 

901. Do. — {Monmouthshire Beacon, Monmouth, Dec. 18.) 3. bet. 6.36 
and 6.40. 5. 6 to 10 sees. 6. pr. < 6. 7. the sh. ace by a rumbling 
noise. 

902. Newport. — (c. by Mr. G. R Jack, F.G.S.) 3. 6.32. 4. f. yes, an 
upward motion only. 5. 1 to 2 sees. 6. 5. 7. a rumbling so. like heavy 
traffic b. p. 3 or 4 sees. (L yes. 

903. Do. — Mr. G. AV. White.* 3. 6.30. 4. a. yes, ab. 2 sees. b. ab. 
6 or 6 jerks for ab. 3 sees. c. slightly, d. yea e. mid. 6. < 6. 7. a 
steam-roller passing at a distance of 2 or 3 yai>ds. 

904. Do. — (South Wales Times, Newport, Dec 18.) 3. ab. 6.30. 6. In 
one house, the blinds had been hung up loosely for the night and fell down ; 
in others, a tall glass ornament was knocked over and broken, a set of toilet- 
ware in a bedroom was broken to pieces, and a gas-burner was jerked so that 
the light went out. 
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905. Pandy, — Mr. S. Spencer.* 3. 5.33. 4. a. yes, 3 to 4 sees. b. 
one [series], 3 to 4 sees. c. no. d. yes. e. mid. f, yes. 6. 7. 7. no. 

906. Penhow, — Mrs. J. Ward.* 3. 5.30. 6. 5. 7. thunder (according 
to another observer). 

907. Pmybidull. — (c. by Rev. G. V. Collison.) 6. 6. 

908. Pontnewydd, — Mr. T. Taylor.f 3. ab. 5.32. 5. ab. 3 sees. 6. 
pr. 4. 7. a rumbling so., as if a heavy dray were passing, ab. 2 sees., grad. 
dying away ; then a so. as of rushing wind, 1 to 2 sees. ; the beg. of the so. 
£ instantly on the dying away of the tremor. 

909. Pontypool — ^Mr. H. B. Robinson.* 3. ab. 5.35. 5. ab. 15 or 20 
sees. 6. < 4. 7. the passing of a heavy goods or mineral train ; after the 
tremor ceased the so. was somewhat different, like the movement of a heavy 
box or piece of furniture in the next house, b. p. slightly, c. £ 

910. Portskewett — Rev. W. H. Williams.* 3. 5.32. 4. one continuous 
series of vibrs., app. horizontal g. S.E. to N.W. 5. bet 5 and 10 sees. 
6. 5. 7. a dog scratching himself under the bed. b. c c. pr. c. 

911. Do.— Mr. F. Dixon (c by Mr. J. Gall). 3. 5.30. 4. as of being 
rocked backwards and forwards. 5. ab. 2 sees. 6. 5. 7. distant thunder ; 
this £ the first [gic] sh. lasting ab. 2 sees. 

912. Do. — Anon.* (c by Mr. R Hosken). 3. 5.32. 

913. Raglan, — Rev. C. M. Perkins.* 3. ab. 5. 36. 4. the motion like 
that of a ship at sea. 5. ab. 2 or 3 sees. 6. < 5. 7. a rumbling, as if a 
traction-engine were approaching, before the vibr., lasting ab. 2 or 3 sees. 

914. Do. — Mr. A. Lewis.* 3. ab. 5.30. 5. ab. 3 sees. 6. 5. 7. a 
so., something like thunder, ab 2 mins. [sic] before sh. 

915. Kkiwderin, — Mr. J. Rothcasf (c by Mr. J. Gall). 3. 5.30. 5. ab. 
4 sees. 6. < 4. 7. a rumbling so., like a distant explosion and lasting 
ab. 5 or 6 sees., £ the sh. 

916. Risca, — Mr. G. B. Robathan.t 3. 5.30. 4. the bed app. lifted 
from the S., then it quivered and fell back in position. 5. perhaps ^ min. 
6. 5. 7* no. 

917. Do. — Mr. G. B. Williams.* 3. 5.30. 4. one sudden sh. f. no. 

5. ab. 5 sees. 6. < 5. 7. no. 

918. Rockfidd. — Rev. J. T. Harding. 3. 5.37. 4. trem. mot. increasing 
in int and ending suddenly with a heavy thud as of a great weight falling 
in the room above, f. no. 5. > 3 sees. 6. < 4. 7. the approach of a 
railway train grad. increasing in int ; the so. c with the vibr. and was much 
the loudest at the final sudden thud. 

919. Rogerstone. — Mr. J. Williams (c. by Mr. R Hudson). 3. 5.32. 4. 
shaken 3 or 4 times from side to side, only one sh. 5. ab. 5 to 8 sees. 

6. 5. 

920. Rumney. — Miss N. Tucker * (c. by Rev. M. Morgan). 3. 5.30. 4. 
an unusual rumble ; some 6 or 7 sees, later a second sh. wh. made the house 
rock. f. yes. 6. 5. 7. a heavy express train passing near. 

921. St Arvans. — Mr. C. E. Rake.* 3. 5.34. 4. a. yes, ab. 4 sees. 
b. two series, ab. 10 sees, each, interval bet. them ab. 5 sees. c. yes, ab. 5 
sees. e. mid. f. yes. 5. ab. 35 sees. 6. 6. 7. a heavy waggon going 
down the road. b. p. ab. 3 sees. c. p. ab. 3 sees. d. yes. e. p. ab. 
2 sees. 
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922. St Mellon8.—UT, J. Allen t {Western Mail, Cardiff, Dec. 18). 3. 
5.33. 6. 5. 

923. Shirmewton. — Mr. E. J. Lowe, F.RS. 3. 5.32.* 4, (according 
to another obs.) three wave-like movements, S. to N. 7. a roll of distant 
thunder. — " My books on 
book-shelf on west wall 
were all moved upwards 
1 to 2 ins. and so were a 
number of cigar and other 
boxes standing on each 
other. Books on shelves 
on N. and E. waUs were 
not moved. At the end 
of my bookcase on the W. 
wall I had a row of books 
piled on each other, %,e. 
books of different sizes, 
and they were pushed 
close to the wall to keep 
them from falling. The 

earthquake moved these 

1xx>ks in a singular way. 
They were not moved at 

the base, but most moved in the middle (their height was 4 feet). A few 
slates on the roofe of some of my cottages were moved, and a chimney-pot 
dropped sideways on the chimney. No clocks stopped in this house, and 
on the cap of the mercurial pendulum of my astronomical clock I had some 
small weights from J grain to 4 grains, none of these moved." 

924. Sirhotoy. — Mr. P. Smith. 3. 5.50. 4. a. no. b. one series, c. no. 
d. of the same int. throughout g. N. and S. 5. 4 or 5 sees. 6. 5. 7. no. 

925. rinemi.— Mr. W. J. Saunders t (Western Mail, Cardiff, Dec 18). 

3. ab. 5.30. 5. ab. 10 sees. 6. < 5. 7. a rumbling noise. 

926. Tredegar.— llr, W. H. Routledge, J.P.* 3. 5.31. 4. 3 or 4 
distinct vibrs. in ab. as many sees, or rather less, a rocking motion ; after 
1 or 2 seca a heavy trem. mot for 1 or 2 sees., wh. appeared to heave 
up from E. to W. and then subside suddenly. 5. ab. 6 or 7 sees. 6. 5. 
7. a so. like a rushing wind, then the first series of vibrs., after wh. there 
was no so. 

927. Tredtmnock. — ^Anon.t (c by Rev. C. T. Salusbury). 3. ab. 5.30. 

4. f. yes, slightly. 6. 5. 

928. Trelleck — Rev. T. Davieaf 3. 5.30. 4. the bed heaved up and 
down, and also moved from side to side. 5. > 10 sees. 6. 5 or 6. 7. a 
traction-engine passing. 

929. Tycoch. — B. Meese.* 3. 5.40. 4. the house swayed like a small 
boat on an angry sea. 6. < 5. 7. a distant noise, as of thunder, seemed 
to be coming gradually nearer for ab. 5 sees., and then the house shook ; 
this shaking was ace. the whole time by a tremendous roar, like that of an 
oil-factory on fire ; the roar then died away in the distance with the same 
kind of noise as at first 
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930. Usk. — Mr. J. Aultf 3. 6.28. 5. 10 to 12 sees. 6. < 4. 
7. e. c. ; the vibra. and so. died away together. 

931. Do. — {County Observer, Usk, Dec. 19.) 3. ab. 5.30. 4. three dis- 
tinct shs. 6. < 5. 7. the shs. ace. by a peculiar rumbling noise, 

932. Woodland Park. — ^Mr. E. G. Clarke. 3. 6.33. 4. the bed shaken 
as if by a very heavy man walking across the room ; ab. 2 or 3 seca after, 
a noise like a heavy person getting out of bed with a thump, at the same 
time it seemed as if a heavy person were crossing the room. 6. 6. 
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933. AhhoU Leigh — Mr. R Phillips t (Bristol Observer, Dec 19). 5. 
6 to 6 sees. 6. pr. 6. 7. a rumbling noise. 

934. Alcombe. — Mies E. Cooke. 3, 6.35 a.m. 4. d. yes. 5. ab. 5 or 6 
sees. 6. 5 ? 

936. Ashton Court. — Mr. A. Way.f 3. 5.35. 4, one distinct sh. f. 
yes. 6. 6. 7. a nmibling noise, coinciding with the sL 

936. Barrow Oumey. — Mr. F. Were.t 4. g. W. to E. 6. 6. 7. a 
blast of wind and a big weight dropped down on the floor above ; the sa 
ace and f. the sh., the so. being loudest after the oscillations were ended. 

937. Bath, — K M. Hare.* 3. 6.37. 4. a swaying of the room. g. 
S.W. to N.E. 5. > 30 sees. 6. 5. 7. a rumbling so. at the beg. of the 
sh., like a traction-engine passing. 

938. Do.— Rev. H. H. Winwood, F.G.S.f 3. 5.32. 4. the vibrs. incr. 
in int e. end. f. no. g. pr. K and W. 5. ab. 4 to 5 sees. 6. 5. 7. 
a roaring like wind down a long chimney, c. c f. no. 

939. Do. — Miss M. L. Jacqueaf 3. bet. 5.30 and 5.40. 4. 3 vibrs. 
of an undulating nature. 6. 5. 7. a very heavy goods-train or traction- 
engine. 

940. Do. — Miss A. M. K Maitland.t 3. ab. 5.30. 4. the vibrs. 
extremely rapid and continuous, g. S. to N. 5. ab. 20 sees. 6. 5. 
7. no. 

941. Do. — Anon.t 3. 5.35. 4. the whole house seemed to tremble 
violently. 6. < 4. 7. the sh. aca by a noise as of a strong wind 
blowing. 

942. Do. — Miss E. Goodwin.t 3. 5.33. 7. shortly after the vibr. 
ceased, a so. like distant thunder, lasting only 1 or 2 sees. 

943. Do.— Miss C. F. Murray.f 3. ab. 6.30. 4. g. W. to E. 6. pr. 
6. 7. no. 

944. Do. — Mrs. Spachman.* 3. 5.32. 5. quite 30 sees. 6. several 
smaU ornaments in the drawing-room were thrown down. 7. a rushing 
muffled sort of noise from K to W. 

946. Do. — Mr. B. S. Penley. 3. 5.33. 4. only one series. 5. ab. 10 
sees. 6. < 4. 7. the passing of some heavy vehicle, but it was too loud 
for that b. p. C. pr. p. 

946. Do. — {Bristol Observer, Dec 19.) 3. 5.30. 4. two shs., the first a 
gentle trembling, the second more pronounced and of greater duration. 
6. 6. 
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947. Do.— Mr. T. Sherlock* {Bath Aryus, Dec. 19). 3. 5.30. 4. a 
violent oscillation, the bed hea\4ng. 6. 7. 

948. Do. — Anon.* {Bath Aryus, Dec. 19). 3. 5.35. 4. the bed rose 
and fell for several sees. 6. 5. 

949. Do. — Rev. W. JL JL Cooper {Daily Telegraph, Dec. 18). 4. two 
distinct shs. at an interval of a few sees. 6. 5. 

950. Do. — Mr. D. Young {Daily Telegraph, Dec 18). 4. a wavy 
motion of the bed. 6. 5. 7. the sh. ace by a low distant rumbling so. 

951. Do. — {Daily Telegraph, Dec 18.) 3. 5.30. 6. pr. 6. 

952. Beckington, — Rev. T. E. L. Sainsbury. 3. ab. 5.30. 4. a trem. 
mot 7. a rumbling so., like a traction-engine passing, heard by other 
observers. 

953. Bedminster,— {Birmingham Daily Gazette, Dec 18.) 6. a lamp 
was thrown t)ff a bracket 

954. Bishops Hull — Mr. J. H. Manley. 3. ab. 5.31. 4. b. 4 vibrs. 
C. yes. f. yes. g. W. to E. 5. ab. 20 sees. 6. 5. 7. no so. during 
the sh., but, after it ceased, a so. as of strong wind passing through leafy trees. 

955. Blagdon. — {Bristol Observer, Dec 19.) 3. ab. 5. 6. pr. 5. 

956. Bleadon, — Mr. F. Poole. 3. 5.35. 4. one sh. like that felt when 
standing on a threshing-machine driven at fuU speed, f. yes. 5. ab. 5 
sees. 6. 5. 7. distant heavy thunder, lasting ab. 5 sees., app. from the 
S.W. ; the end of the so. p. the beg. of the sh. by ab. 1 sec 

957. Bridgxoater, — Mr. N. H. C. Ruddock.* 4, the bed vibrated, the 
last 2 vibrs. being more distinct, longer apart and more jerky, g. N. to S. 
5. ab. 12 or 15 sees. 7. no. 

958. Bumham Lighthouse, — Mr. W. G. Graham,* on watch in the 
lantern at an elevation of ab. 110 ft 3. ab. 5.30. 4. several slight shs., 
causing slight vibr. of the tower. 

959. Castle Gary. — Mr. J. Hayivard. 3. 5.35. 4. a. very slight b. 
one series, c. slight (L yes. e. mid. f, no. 6. 5. 7. a traction- 
engine in the distance, b. pr. c c. c f. no. 

960. Do. — {Bristol Observer, Dec 19.) 3. ab. 5.30. 7. a faint rumbling 
noise, as of some heavy vehicle, ace the sh. 

961. Ghard. — {Somerset Gounty Herald, Taunton, Dec 19,) 6. 5 ? 7. a 
rumbling so. 

962. Ghew Stoke. — Rev. W. A. Shilcock.t 3. 5.34.* 4. 2 or 3 vibrs., 
wh. shook the bed as if a giant were rocking it g. E. and W. 5. ab. 3 
or 4 sees. 6. 5. 7. other observers heard a rumbling so. before they felt 
the sL ' 

963. Gheddar. — Mr. R Brotim {Avalon Independent, Glastonbury, Dec 
24). 3. 5.35. 4. a rocking movement 5. ab. ^ min. 6. 5. 7. the 
sh. ace by a humming noise. 

964. Do. — {Bristol Observer, Dec 19.) 3. 5.40. 6, pr. 5. 

965. Ghewton Mendip. — Rev. C. Young.* 3. 5.35. 4. the bed seemed 
to be raised, then after ab. a min. there was a slight trem. mot 6. 5. 7. no. 

966. Glevedon. — Mr. W. Price.* 3. 5.35. 6. 4. 

967. Do. — {Bristol Observer, Dec 19.) 3. ab. 5.30. 5. several sees. 6. 5. 

968. Gombe St Nicholas. — {Bristol Observer, Dec 19.) 7. the sh. ace by 
a rumbling noise as if stones were being shaken together. 
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969. Corfe. — Mr. J. H. Spencer. 3. ab. 6.37. 4. the bed shook, as if 
by some one walking heavily across the floor. 6. 6 ? 7. no. 

970. Crewkeme. — {Somerset County Herald^ Taunton, Dec. 19.) 6. 6 ? 
7. rumbling so. 

971. Evercreech. — The Hon. Mrs. Talbot t 4. c. yes. e. mid. f. 
yes (according to other observers). 6. 6. 7. the rolling of a lawn by an 
extremely heavy roller (according to another obs.). 

972. Failand H^otwe.— Right Hon. Lord Justice Sir K Fry, F.RS.f 
3. 5.33.* 4. app. a shove or push of the bed from W. to E., with no vert. 
mot and no return mot 7. no. 

973. Do. — Miss J. M. Fry.f 3. 5.35. 4. as if the bed had been seized 
and shaken up and down, as if on the edge of a saw. 5. ab. 10 sees. 6. 5. 

974. Do. — Mr. K P. Fry.* 3. pr. 5.33. 4. one series, wh. incr. 
until the walls of the room seemed to flutter, c. no. f. no. 6. pr. 5. 
7. a carriage driven very heavily, the noise approached in increasing force 
for ab. 5 sees, from W.N.W. b. p. ab. 5 sees. c. f ab. 1 or 2 sees. d. yet*. 
e. p. the instant when the so. was loudest imm. p. the beg. of the sh. f. ye& 

975. Freshford, — Mr. A. S. Clarke.t 3. ab. 5.30. 4. the bed rocked 
gently. 6. 5. 7. three gentle rumbles after the sh. at intervals, as if a 
distant train were passing. 

976. Glastonbury, — Mr. P. Black. 3, 5.37. 4. 5 or 6 undulatory 
vibrsL 5. 5 or 6 sees. 6., 5. 7. a heavy dray or steam-roller passing 
along a silent street ; the noise ended suddei:dy with a thud as if a heavy 
stone had fallen, b. c. c. c. 

977. Henstridge. — ^K A. ScammelL 3. ab. 5.45. 4. the bed gently 
oscillated. 5. several sees. 6. pr. 5. 7. no. 

978. Holford. — J. K Joseph.* 3. 5.30. 4. the bed heaved and shook 
violently from side to side, g, N. to S. 6. 5. 7. a slight so. like the 
first internal rumbling of a kettle about to boil, succeeded imm. by a loud 
noise increasing in int as it app. came nearer, more like a dozen schoolboys 
with heavy boots tearing upstairs and upsetting each other, but speechless, 
than anytliing eke ; imm. the bed heaved ; the sa seemed to travel from N. 
toS. 

979. Horton, — E. J. J. Rogeraf 3. 5.30. 5. ab. 2 or 3 sees. 6. < 4. 
7. the sh. ace. by a noise like that of an express train going through a 
station. 

980. HuntspilL — {Avalon Independent^ Glastonbury, Dec. 24.) 3. ab. 
5.45. 5. several sees. 6. < 4. 

981. Hunttoortk—Ur. H. S. B. Goldsmith* (Standard, Dec. 18). 3. 
5.39. 4. 7 or 8 oscillations from N. to S., £ by some slighter vibrs. 5. 
ab. 6 or 7 sees. 6. < 4. 7. no. 

982. Ilchester, — Rev. W. D. H. Armstrong.* 3, 5.34. 5, ab. 3 sees. 
6. pr. 5. 7. a rumbling so., like that of a heavy load passing along the 
road, p. the sh. 

983. Ilminster, — Mr. R T. Walter, t 4. b. 3 vibrs. for as many sees. 
c. yes. (L the movement grad. died away. e. mid. f. yes. 5. ab. 6 
sees. 6. pr. 5. 7. no. 

984. Keynsham. — Mr. T. S. Smith.* 3. 5.34. 4. an upheaval, f. by 
a sudden recoil and trem, vibrs. 5. ab. 10 sees. 6. 5. 7. a noise like 
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that of a very heavy person falling, then a swishing noise like wind, t by 
the upheaval ; no so. after the first movement 

985. Kingston, — Rev. A. G. TomliiLf 3. 5.40. 5. several seca 6. 
pr. 5. 7. some of the villagers heard a so. 

986. Kingston Seymour. — Rev. G. H. S. Pigott 3. 5.44. 4. a. yes, 
15 sees. b. two series, 9 sees, and 6 sees. c. yes, 8 sees. d. yes. e. mid. 

f. yes. 6. 5. 7. a cart at the foundations, b. p. 5 sees. c. p. d. yea 
e. p. f. yes. 

987. Knoxole, — Mr. a C. Owen {Bristol Observer^ Dec 19). 3. 5.34. 

4. g. K to W. 5. 10 to 12 seca 6. < 5. 

988. Long Ashton, — (Bristol Observer^ Dea 19.) 3, bet 5.30 and 5.40. 

5. ab. 4 seca 6. < 4. 

989. Martoek, — Mr. M. J. Rickcord. 3. 5.37. 4. a very distinct 
undulating motion. 5. ab. 10 seca 

990. Do. — {Somerset County Herald, Taunton, Dec 19.) 5. several seca 

6. 5? 

991. Milbome Port. — {Somerset County Herald, Taunton, Dec 19.) 4. 
sL felt 7. a rumbling noise. 

992. Nailsea. — Rev. J. Johnson. 3. 5.30. 6. 5 ? 7. a slight rumbling 
so., like the approach of a distant traction-engine. 

993. North Cadbury. — Rev. H. A. Boysf {Morning Post, Dec 19). 3. 
5.31. 4. two successive waves, following hard one on the other ; the move- 
ment nearly horizontaL 

994. North Perrott. — {Somerset County Herald, Taunton, Dec 19.) 3. 
ab. 5.30. 6. 5 ? 

995. Oaklands. — Mra Gifford.* 3. ab. 6.35 [sic\. 4. two series, the 
second stronger, interval bet them pr. 3 or 4 seca ; the first a shivering 
motion ; during the second, wh. lasted ab. 4 or 5 seca, the bed distinctly 
rocked ab. 6 to 8 times from side to side, g, K and W. 6. 5. 7, no. 

996. Paulton. — Mr. J. Adama* 3. 5.33.* 4. ab. 4 vibra, a gentle 
swaying to and fro, ace by a slight trem. mot 5. 4 seca 6. 5. 7. a 
rustling so. ace the sh. c. c 

997. Porlock. — Mra W. Hook. 3. 5.35. 4. two separate sets of vibra, 
both very distinct, ab. 5 seca bet them. 5. the first ab. 3 seca, the second 
lesa 6. 4. 7. no. 

998. PoHishead. — {Bristol Observer, Dec 19.) 3. 5.20. 6. < 5. 

999. Priston. — Rev. T. H. Hollier. 3. 5.30. 6. < 6. 7. a rumbling 
noise, like that of a heavily-laden waggon, f. by the sh. 

1000. Publow. — Miss H. T. Bellamy.t 3. 5.32. 4. bed raised and 
shaken. 5. ab. 20 seca 6. 5. 7. no. 

1001. Radstock. — Mr. S. L. Harvey.* 3. pr. 5.30. 4. 5 distinct vibra 

g. N. and S. 5. 5 seca 6. 5. 7. a distant rumbling with the sh. 

1002. South Petherton. — Mr. H. Norriaf 3. ab. 5.34. 4. a kind of 
lurch, f. by a sensible vibr. 5. ab. 10 seca 

1003. Street. — (c by Mr. J. E. Clark.) 3. 5.35. 4. the vibr. like that 
caused by a steam-roller passing. 6. pr. 4. 

1004. Do. — {Avalon Independent, Glastonbury, Dec 24.) 3. ab. 5.30. 
6. pr. 5. 

1005. Taunton. — Mr. W. H. Sandera 3. ab. 5.35. 4. vibra like that 
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in a cart driven rapidly over stones, ab. 16 sees., then a severe sL, f. by 
slight vibra. 6. 6. 

1006. Theale. — Rev. J. S. F. Singleton. 3. 5.30. 6. 5. 

1007. Trull. — (SoTtierset County Herald, Taunton, Dec 19.) 3. ab. 6. 

5. ab. 30 seca 6. 5 ? 

1008. JFedmore, — (c by Rev. S. H. A. Harvey.) 3. soon after 5.30. 

6. 5. 

1009. Wellington.— Ut, W. P. Martin, jun.t 3. ab. 5.35. 6. 5. 7. 
a traction-engine passing, c. p. several sees. 

1010. Do.— Mr. Harkell ♦ (c. by Mr. W. G. Hole). 3. 5.34.* 4. a 
trem. mot. accompanying two prin. vibrs. wh. incr. and then died away. 6. 
7 or 8 seca 6. •< 4. 7. a so. as of a rushing wind p. the vibrs. 

1011. Do. — ^Anon-* 5. several sees. 6. 5. 

1012. JVelU—UT. E. H. Hippisley.f 3. 5.33. 4. the motion like 
that felt on board ship. 5. < 5 sees. 6. 5. 7. no. 

1013. JFeston (near Bath). — {The Times, Dec 18.) 6. 6. 

1014. Weston-super-Mare. — Mr. A. C. Stanton.* 3. ab. 5.30. 4. the 
bed swayed to and fro, from K to W., quickly and in a very marked way at 
first, but grad. more slowly and faintly till it ceased. 5. 2 or 3 sees. 6. 5. 

7. a peculiar noise like a sudden rush of wind, and shortly after it ceased 
the bed began to sway. 

1015. Do. — Mr. W. G. Lax.t 3. 5.32. 4. a deliberate shaking, per- 
fectly horizontal 6. ab. 3 or 4 sees. 6. pr. 5. 7. no. 

1016. Do.— Mr. J. P. Paget 4. g. N. to S. or N.N.K to S.S.W. 6. 4. 
7. a steam-roller passing, but much louder ; the so. ceased suddenly. 

1017. Do. — (Weston Mercury, Dec 19.) 3. 5.35. 5. ab. 4 or 5 sees. 
6. 5. 7. a rumbling noise like thunder, wh. seemed to pass away like a 
low moaning wind. 

1018. Wincanton. — Rev. W. Farrer.f 3. 5.34. 4. the motion chiefly 
lateral 6. < 4. 

1019. Do. — {Somerset County Herald, Taunton, Dec 19.) 3. ab. 5.40. 

6. 5 ? 7. a rumbling noise. 

1020. Woolverton. — K K. Burdett. 3. 5.26. 5. ab. 10 sees. 6. < 4. 

7. a very slight rumbling so. ace the sh. during the last 2 or 3 sees. 

1021. Wrington. — {Bristol Observer, Dec 19.) 6. 5. 

1022. Yeovil. — Mir. J. Trevor-Davies * {Somerset County Herald, Taunton, 
Dec 19). 3. • 5.36. 4. a slight tremor, and imm. afterwards a very distinct 
undulatory movement of the earth ace by a lifting sensation. 6. 5. 7. a 
deep rumbling so. as if a traction-engine were coming along the street some 
distance off : f. by the tremor. 

1023. Bo.— {Bristol Observer, Dec 19.) 3. ab. 5.30. 6. pr. 5. 7. a 
rumbling noise. 



WILTSHIRE 

1024. Beckhampton. — Mr. E. A. Willis. 5. ab. 5 sees. 6. no. 

1025. Berwick St. John. — I. G. Wilkin.t 3. ab. 5.30 a.m. 4. two 
max. of int., the firet stronger. 6. pr. 5. 
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1026. Biddeston. — Rev. J. A. Johnson.! 3. ab. 5.35. 6. < 4. 7. so. 
heard. 

1027. Btshopstone, — ^Anon.* (c by Rev. H. Ault). 3. 5.30. 4. a. yes, 
20 sees. b. one series, 25 sees. c. yes, 25 sees. d. yea e. mid. f. yes. 
g. N. to S. 6. 5. 7. a heavy vehicle passing, b. p. 20 sees. c. p. 
d. yes. e. p., the sh. f. imm. f. no [the observations und^r the last 
heading probably refer to the prin. vibrs. and not to the trem. mot. which 
p. and f. them} 

1028. Do. — Mr. J. Chi vers. 3. 5.30. 4. one sh., a distinct upheaval 
from N. to S. 5. 25 secsw 6. 5. 7. no. 

1029. Box. — Mr. A. F. Perren* (JFiltshire Times, Trowbridge, Dec. 19). 
3. ab. 5.30. 6. 5. 7. a deep rumbling noise like that of a passing train, b. p. 

1030. Bradford-on-Avon. — Lord K Fitzmaurice t (c hy Mr. W. Heward 
Bell, F.G.S.). 4. a vibratory mot f. no. 6. pr. 5. 7. no. 

1031. Do. — Anon. 3. 5.30. 4. one continuous sh. g. N. and S. 5. 
bet 8 and 10 sees. 6. 5. 7. a heavy luggage-train or rattling of iron 
bars. b. c. c. c 

1032. Do. — {MarlhoTough Times, Dec 19.) 5. 10 sees. 6. 5. 

1033. Brinkworth. — Mrs. Hitchcock.! 4. bed shaken and app. raised 
from N.W. end. 6. 5. 7. no. 

1034. Broad Hinton. — Rev. R C. Crokat 3. ab. 5.30. 6. 5. 7. the 
obe. thinks he heard a slight rumble, as of thunder, imm. after the sh. 

1035. Calne, — Miss S. S. Harris t (c. by Mr. J. Thudyate). 3. 5.30. 
6. 5 ? 7. no. 

1036. Castle Combe, — {Wiltshire Times, Trowbridge, Dec 19.) 3. 5.30. 
6. 5. 7. a great rumbling noise. 

1037. Charlton, — Mrs. Collins.! 3. 6.20 [sic\ 4. a trem. mot, the 
crockery in the room rattled twice, with a few seconds* pause between. 
6. < 4. 7. no. 

1038. Chippenham. — Mrs. Roach.* 3. ab. 5.30. 4. the int nearly the 
same throughout, f. yes. g. E. to W. 5. ab. 20 to 30 sees. 6. the 
panes of glass were cracked on the window sash. 7. a riunbling so. like 
thunder underground. 

1039. Do. — (Wiltshire Times, Trowbridge, Dec 19.) 4. the motion as 
if a steam-roller or traction-engine passed along the street 5. ab. 30 sees. 
6. 6. 7. the sh. ace by a rumbling noise. 

1040. (7Ai«oe.— Rev. H. H. Moggt (c by Mr. W. Heward Bell, F.G.S.). 
3. 5.32. 6. <t 4. 

1041. Clyffe Pypard. — Rev. E. A. Goddard t (c by Mr. W. Heward Bell, 
F.G.S.). 3. 5.35. 5. ab. 2 or 3 sees. 6. 5. 7. the obs. believes that, as 
he woke, he heard the end of the rumbling so. like a train passing. 

1042. Compton Park — Mr. C. Penruddocke, J.P., D.L. 3. 5.30. 4. 
the movement of a wave-like nature with something of an ui)ward tendency. 
g. N. to S. 5. a few sees. 7. no, but another obs. heard with the sL a 
noise like wind through trees. 

1043. Corsham. — Mr. H. Brakspear (c by Mr. W. Heward Bell, F.G.S.). 
3. ab. 5.35. 4. the vibrs. seemed of equal int g. N. and S. 5. ab. 5 
sees. 6. 5. 7. a loud rumbling like a heavy vehicle passing along the 
road ; the so. p. the sh. 

G 
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1044. Cricklade, — Rev. J. McKaye. 3. bet 5.40 and 5.46. 5. a few 
sees. 6. 6. 

1045. JDm2««.— Mr. R T. Simpson* (c. by Mr. J. C. Neville). 3. 6.36. 

4. trem. mot ab. 10 sees., a very slight interval, then strong upheaval, ab. 
10 sees. e. end 6. 5. 7. a distant traction-engine, b. p. a few sees. 
C. p. 20 sees. d. yes. e. p. 

1046. Do.— Rev. F. E. Skyrme* (c by Mr. W. Hewaid Bell, F.G.S.). 
3. 5.33. 5. ab. 2 or 3 sec& 6. < 4. 7. no. 

1047. Do. — Mrs. Smith (Old Park). 3. ab. 6.30. 6. 6. 7. no, but 
another obe. heard a rumbling noise, as if a waggon were passing, till it 
disappeared in the distance. 

1048. Dovmton, — Mr. G. H. Dunmore. 3. 5.40. 4. the sh. consisted of 
two parts, separated by a sec or two, the second part stronger. 5. ab. 10 
sees. 6. 6. 7. the fall of a heavy body with explosion, b. c c. p. 

1049. Orittleton, — Sir A. W. Neeld, Bart* 3. 5.35. 4. very strong trem. 
mot, the bed seemed to oscillate from side to side many times in 2 sees. ; the 
whole house then rocked distinctly 6 or 7 times from K to W. for ab. 2 sees., 
the movements regular and horizontal 5. ab. 4 sees. 6. 5. 7. a so. as of 
a rushing mighty wind, app. from N. or N.W., p. the sh. imm. and lasted 
ab. 3 sees. 

1060. HankerUm, — Rev. W. J. Buckland.t 3. 6.40. 4. two max. of 
int f. ye& g. nearly N. to S. 6. 6. 7. as if a strong wind had blown 
through the lower part of the house and had slammed the doors. 

1061. Heyteshury, — Rev. W. J. Swayne.* 3. 5.35. 4. two brief vibra 
or shs., with an interval of a sec. bet them, the first stronger ; the sh. 
resembled the jolt with wh. a berth at sea moves when the ship rolls rather 
sharply, g. K to W. 5. ab. 4 sec& 6. pr. 5. 

1052. Hilperton, — {JViltshire Times, Trowbridge, Dec 19.) 6. 5. 

1053. Holt — ^Anon. 3. 5.35. 4. as if some one under the bed lifted it 
up and swayed it ; the window violently shaken, then a pause of a few sees., 
the same occurring twice more, the last part strongest 5. ab. 30 or 40 
sees. 6. a photograph-frame was thrown from a mantelpiece, and a tray in 
the kitchen knocked down. 7. a traction-engine, b. f. almost imm. 
c. £ 

1054. Da— Mr. E. C. Beavan t (c by Mr. W. Heward Bell, F.G.S.). 3. 
5.24. 4. b. one series, 2 sees. c. yes, 2 sees. e. beg. f. no. 6. a tray- 
leaning against the window was knocked down. 

1055. Inglesham, — Rev. G. AV. Spooner.f 4. 5 or 6 prin. vibrs. grad. 
dying away. 5. ab. 8 or 10 sees. 6. 5. 7. thunder ; the so. c with 
the sh. 

1056. Kemhle. — Rev. R H. Taylor. 3. 5.30. 4. 3 seriea f. yea. 5. 
perhaps a min. 6. < 6. 7. the roll of a waggon, the so. p. the sL 

1057. Latton, — (Wilts and Gloucestershire Standard, Cirencester, Dec. 19.) 

5. 2 or 3 sees. 6. 5. 

1058. Little Somerford. — Anon.* (c. by Rev. R G. Brown). 3. 5.30 or 
5.31. 4. two series. 5. nearly a min. 6. 5. 7. rushing water (accord- 
ing to another obs., like a chimney falling). 

1059. Ludgershall — Rev. W. H. Awdry. 3. 5.30. 6. 5 ? 

1060. Lydiard Tregoz. — Rev. H. G. Baily.* 3. 5.32. 4. two distinct 
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shs. g. S. to N. 5. 2 or 3 seca 6. 5. 7. a passing goods-train on a 
frosty night 

1061. Malmeahury. — (Marlborough Times, Dec 19.) 5. a few sees. 6. 
5 ? 7. the sh. ace. by noise. 

1062. Marlborough. — Mr. V. Head. 3. 5.35. 4. 3 shs., ab. 2 sees, 
between each, the second weaker than the others, g. E. to W. 5. quite 30 
sees. 6. 6. 7. a loud so. wh. seemed to increase very much ; at the beg. a 
hollow sa, but after ab. 3 sees, the hollow sa and a rumbling noise combined, 
left off, during the last 8 sees., with a loud rumbling noise like a heavy roller 
going at a rapid pace ; duration of so. 35 sees. 

1063. Do. — Mr. W. S. Bambridge.t 3. ab. 5.30. 4, four series, each 
containing 4 liftings, each series lasting a sec. and succeeded by a pause for 
\ a sec 5. ab. 6 sees. 6. 5. 

1064. Da — ^Rev. a R Whytehead (Marlborough Times, Dec 19). 3. 
5.35. 4. five shs. f. yes. 6. 5. 7. a rumbling noise. 

1065. Melhsham, — Miss M. Stratton t (c by Mr. W. Heward Bell, F.G.S.). 
3. ab. 5.30. 4. [app. two series of vibrs.] e. end. f. no. 6. 5. 7. a 
rumbling so. with the vibrs. 

1066. Minety. — (Wiltshire Times, Trowbridge, Dec 19.) 3. 5.33i. 6. 5. 

1067. Monkton DeverilL — Mr. F. J. Carey.* 3. 5.35. 5. ab. 3 sees. 
6. < 4, 7. a howling rumbling noise, wh. lasted 3 sees, and seemed to 
die away. 

1068. Monkton Farleigk — Sir C. P. Hobhouse, Bartf 3. ab. 5.30. 5. 
perhaps 20 to 30 sees. 6. < 4. 7. a heavy waggon passing along the drive. 

1069. New Swindon. — Mr. C. Preston.* 3. 5.35 or 5.36. 4. two parts 
of equal int, interval ^ sec 5. ab. 5 sees. 6. < 4. 7. a steam-roller or 
traction-engine passing, b. c 

1070. Oaksey, — Rev. W. J. H. FaithfulLf 3. 5.35. 4. a violent lateral 
oscillation, like the shaking of a sieve, dying away towards the end. g. N. 
to S. 5. 20 sees. 6. 6. 7. no ; the sh. was fdt by nearly every one, but 
only two persons heard the so., a rumbling, crashing, grating so. 

1071. Poole Keynes. — (Wilts and Gloucestershire Standard, Cirencester, 
Dec 19.) 6. 5. 

1072. Potteme. — Rev. C. R. Cooke t (c by Mr. W. Heward Bell, F.G.S.). 
3. 5.39. 5. 8 to 10 sees. 6. 5. 7. a steam-roller on frozen ground ab. 
100 yards away. 

1073. Ramsbury. — (c by Mr. F. C. Batson.) 3. 5.38. 4. a tremor, f. 
by a rocking. 5. 3 sees. 6. pr. 5. 7. a load of stones shot out of a 
waggon. 

1074. Salisbury. — Mr. 0. P. Fisher.* 3. ab. 5.15 to 5.30. 4. a series 
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of vibrs. represented in intensity and distance apart by the dot& 5. 2 to 3 
sees. 7. a slight rumbling ace the first part of the sh. 

1075. Do. — S. Bolton.* 3. ab. 5.35 or 5.37. 4. the bed lifted 4 or 5 
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times as if some one were beneath. 6. 5. 7. a curious rustling so., quite 
distinct from an ordinary gust of wind, at the same time as the sh. 

1076. Do.— Mr. W. E. Coaser.f 6. 4. 7. no. 

1077. Seagry. — Mr. A. Cote8.t 3. 5.28. 4. the bed shaken as if by a 
strong man holding on to the end. g. S. to N. 5. ab. 2 to 3 sees. 6. 5. 
7. a rumbling noise at the time of the sL 

1078. Shrewton, — (c. by Rev. C. V. Goddard.) 6. 6. 7. a waggon 
passing. 

1079. Somerford Keynes, — Rev. W. Fawcett* 4. the vibrs. greatly re- 
sembled those made in a building by a heavy train passing close by. 5. ab. 2 
or 3 sees. 6. 5. 7. no. 

1080. South Wraxall — Rev. 0. M. Grindon.t 3. ab. 6.32^. 4. (ac- 
cording to another obs.) a vibratory sh., wL was distinctly and more intensely 
repeated in ab. 30 sees. 6. 5. 7. a prolonged rumbling, like the passage of 
a steam-roller. 

1081. Stanton St Quintin. — Rev. Canon F. J. Buckley. 3. ab. 5.30. 4. a. 
yes. b. several, not more than 1 sec. c. no. cL only one series. 6. 6. 

1082. Stratton St, Margaret, — Rev. C. F. Burgess. t 4. continuous 
motion, f. na g. E. to W. 5. ab. 5 or 6 sees. 7. a rumbling so., like a 
traction-engine passing, at the same time as the trembling. 

1083. Trowbridge,— M.T. P. L HilL 3. 5.30. 4. the vibr. similar to 
that felt when a traction-engine passes do\i'n the street 5. ab. 20 sees. 6. 
< 5. 

1084. Do.— Mr. W. Walker t (c by Mr. W. Reward Bell, F.G.S.). 6. 5. 
7. no. 

1085. Do.— Anon.t (JViltshire Times, Trowbridge, Dec. 19). 3. ab. 5.30. 
7. a passing sough of wind, the so. p. the sh. 

" 1086. Do,— {JViltshire Times, Trowbridge, Dec 19.) 6. < 4. 7. a 
traction-engine passing, but more pronounced. 

1087. Warminster, — Mr. E. W. Ormerod t (c by Mr. H. Ormerod). 3. 
5.20. 4. b. ab. 4 seca c. yes, ab. 2 sees. cL the movement grad. died 
away. 5. ab. 6 sees. 6. 5. 7. a traction-engine passing. 

1088. Bo,— (Wiltshire Times, Trowbridge, Dec 19.) 6. < 4. 7. a 
deep rumbling noise ace. the sL 

1089. Westhury, — Mr. A. E. Niblett* 3. 5.35. 4. a wa^y motion. 
5. 6 or 7 sees. 6. 5. 

1090. Da — {Somerset County Herald,TQ.}mioji,DQC \Q.) 3. aU 5.35. 5. 
ab. 2 sees. 6. 5 ? 7. no. 

1091. Wootton Bassett, — Rev. W. E. Cockshott. 3. ab. 5.30. 6. < 4. 
7. na 

1092. JForion.— Mr. J. Musselwhite (c by Mr. W. Reward Bell, F.G.S.). 
3. 5.30. 4. a. yes, ab. 2 or 3 secsw b. 5 distinct idbrs. c. yes, ab. 2 sees. 
d. yes, only one max. e. mid. f. yes. 6. 5. 7. a heavy waggon ap- 
proaching over stones from W. to E. b. p. ab. 2 sees. c. f. d. yes. 

1093. Yateshury.—M.\s& J. Munce* (c by Rev. R D. Guilleband). 3. 
ab. 5.30. 4. a continuous treuL mot, very slight at first, increasing grad., 
prin. vibrs. at end, no interval of quiet 5. more than a min. 6. 5. 7. no. 
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1094. Abingdon, — {Oxford Journal, Dec 19.) 6. 6. 7. a low rumbling 
noise f. by a convulsive movement of the eartL 

1095. Do. — (Oxford Chronicle, Dec. 19.) 6. < 6, 7. a rumbling noise 
f. by a distinct trembling of the earth. 

1096. Ascot Heath, — R EUis.! 3. 5.30 A.M. 5. 12 to 20 sees. 6. 5. 
7. a sudden hurricane in the room, at the same time as the shaking. 

1097. JStn/wjW.— Mr. W. Walker.f 4. the bed lifted up bodUy as if 
some one were underneath it, then a rumbling noise during wh. there was a 
violent rattling of crockery, etc 6. 5. 7. as if some heavy weight were 
dragged over the floor, the so. p. and f. the rattling of crockery. 

1098. Bracknell — ^Mr. C. J. Cave.* 3. ab. 5.30. 4. only one sh., as if 
some one who had hold of the foot of the bed were shaking it rather violently. 

6. 5? 7. no. 

1099. Brightwalton, — Rev. H. F. Howard. t 3. 5.30. 6. <t 5 ; cracks 
made in two inner walls, 9 ins. thick. 7. a so. as if some one had fallen 
against the door with a dull thud. 

1100. Buckland. — Anon.t (c by Rev. W. Bidmer). 3. ab. 5.30. 6. 5. 

1101. Coleshill. — Mr. W. B. Barington. 3. 5.46. 4. only one sh., a 
severe shaking of the bed as if a man underneath were upheaving it 5. 2 
or 3 sees. 6. 5. 7. na 

1102. Compton Beauchamp. — Miss F. C. Pope. 3. 5.30. 4. a. yes (by 
other observers), b. the bed moved and then fell back into place, as if 
pushed violently and quickly from behind the head, i,e. from E. 6. 5. 7. 
no rumbling, only one sharp and rather loud report as if a heavy door had 
been banged. 

1 103. Cumnor, — Rev. S. Y. N. Griffith.! 3. bet 5.30 and 6. 6. < 4. 

7. no. 

1104. Didcot — Mr. H. P. Brown.! 3. 4,30 [sic], 4. f. yes. 5. only 
a few sees. 6. 5. 

1105. East Garston. — Anon.* 3. 5.30. 6. 5. 

1106. East Ilsley.—Rev, T. R Terry, F.RA.S.t 6. 5. 7. as if 3 or 5 
men had simultaneously shot sacks of coal from their backs on to the floor of 
the next room. 

1107. Faringdon. — {Swindon Advertiser, Dec 26.) 3. ab. 5.30. 5. 
some sees. 6. 5 ? 

1108. Femley. — Mr. W. Butler (c by Capt J. Fitzmaurice, R.N.). 3. 
5.30 or 5.31. 5. 2 or 3 sees. 6. 5. 7. the rumbling of a traction-engine. 
b. c c. c 

1109. Fyjield House, — Lieut-CoL F. Clayton.! 3. 5.39. 4. 4 or 5 hori- 
zontal movements from E. to W. 5. ab. 30 sees. 6. pr. 5. 7. no. 

1110. Great Coxwell. — Rev. R H. Hooper. t 7. as if a heavy person 
were walking across the room in list slippers. 

1111. Hoe Benham, — (Three observers in different houses under one roof, 
all asleep.) 4. g. E. to W. 5. ab. 60 sees. 6. pr. 5. 7. no. 

1112. Holyport, — Mr. A. B. Basset^ F.RS.* 3. ab. 5.30. 4. two tremors, 
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like the motion produced by a railway-train when travelling through a 
tunnel upon the ground above. 5. 2 or 3 sec& 6. pr. 4. 7. no. 

1113. Do. — Mr. J. A. Brangwin.! 3, 5.35. 4. two series. 

1114. Kn%tbury,—^iT, F. C. Bat8on.t C yes, slight g. S.E. to N.W. ? 

5. ab. 2 sees. 6. 5. 7. a train in underground railway. & c. 

1115. Letcombe Bassett — Mias S. A. Woodford.! 3. ab. 5.30. 4. the 
bed violently shaken. 

1116. Longworth. — Rev^ J. R. Illingworth.f 3. ab. 5.30. 4. a treni. 
movement 7. a noise heard, c. p. 

1117. Maidenhead, — ^Anon.* (c ])y Rev. C. H. Nash). 3. ab. 5.30. 4. f. 
ye& 6. 5. 

1118. Mortimer Straffield. — Mr. F. H. Pearce.! 3. 6.33. 4. a. no. 
b. 3 prin. vibra, ab. 1 sec. each, diminishing in int f. yes. 5. < 3 b&c». 

6. 5. 7. no. 

1119. Newbury. — Mr. W. T. Catleugh.* 3. 5.27. 4. a quivering 
movement of imiform int 5. 15 sec& 6. < 4. 7. no. 

1120. Do. — Mr. D. Bosley.* 3. ab. 5.35. 4. g. W. to R 5. several 
sees. 7. a so. as of a terrific gale, it seemed to stop at the house and then 
there was a great shaking. 

1121. Do. — Mr. T. H. Stillman.* 3. 5.35. 4. a great rattling of 
window^s and imm. afterwards two rapid jerks, as though the bed liad been 
quickly lifted, the W. side rising first 6. 5. 

1122. Oakley Court, — Mr. H. Lea.* 3. ab. 5.35. 4. two shs., ab. 2 
sees, apart, the second by far the strongest, the first lasting ab. 10 sees., causing 
a loud rattling of a jug in a wash-hand basin ; the second, ab. 1 sec., moved 
the bed sideways, once to E. and back to W. 5. ab. 13 sees. 6. 5. 7. no. 

1123. Reading, — Mr. J. L. Hawkins.t 3, 5.32. 4. a gentle but rapid 
rocking from side to side ; the obs. jumped out of bed and turned up the gas 
and, while doing so, he felt an unstable oscillatory sensation. 5. ab. 10 to 
15 secsL [the first sh.]. 6. 5. 7. no. 

1124. Do. — Miss N. Lea.t 3. ab. 5.33. 4. the bed rocked violently; 
after ab. 2 sees, a heavy thumping so., as if some person or persons carrying a 
heavy burden were walking across a room overhead. 6. 5. 

1125. Do. — Mr. T. H. Parson.! 3. just after 5.30. 5. ab. 5 sees. 7. 
the heavy moving of persons overhead. 

1126. Do. — Mr. O. A. Shrubsole, F.O.S.t 3. 5.31^. 5. a few sees. 6. 5. 

1127. Do. — Mr. J. Sparrow.* 3. 5.33i. 4. ab. 6 or 7 shakes, the 
bed moving ab. ^ an inch app. from W. to £. 6. 5. 

1128. Do. — {Reading Mercury, Dec. 19.) 3. bet 5.30 and 5.35. 4. g. 
W. to E. 6. pr. 6 ; several light articles of furniture and wall-pictui-es 
were displaced, and in a very few cases china and glass were broken. 7. 
a hollow rumbling noise like that made by a traction-engine or waggon 
passing over a bridge : some compared the noise to that of a high wind in 
chimneys ; the noise was unnoticed by many who distinctly felt the sh. 

1129. Do,— (Reading Mercury, Dec. 19.) 3. ab. 5.35. 4. two distinct 
shs., the second stronger and quickly succeeding the first 6. 5 or 6. 7. 
a rumbling noise. 

1130. Remenham, — Mr. C. HoUoway* (c. by Mr. C. J. Bamett). 3. 5.32. 
4. g. W. to R 7. a rushing wind or dull roar, lasting 3 or 4 sees. 
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1131. Shaw. — ^Anon.* (c by Mr. R Lovelock). 3. bet. 5.30 and 5.35. 

4. two series, the first a tremor ; £ not many sees, after by the second wh. 
uplifted the bed and set all loose things in the room jingling. 6. 5. 7. 
a BO. with the first tremor. 

1132. Shrivenham. — ^Anon-t 4. c, yes. cL yes. f. yes. 6. < 5. 
7. distant thunder, b. c. d. no. 

1133. Speen.—{c by Rev. R C. Edwards.) 3. 5.28 to 5.30. 4. f. yes. 

6. 5. 7. (according to other observers) a considerable rumbling noise p. and 
ace. the sh. 

1134. Thatcham. — Rev. D. Peirce.t 3. 5.30. 4. a trem. mot. 7. ace. 
by a rumbling as of very deep thunder. 

1135. TivyfarcL — (c. by Mr. LL Treacher.) 3. shortly after 5.30. 6. pr. 

5. 7. a rustling sa like a sudden gust of wind. 

1136. Do. — {Reading Mercury, Dec 19.) 3. ab. 5.40. 4. a most 
decided rocking felt, wh. lasted for several sec&, and was repeated after an 
interval of 5 iiiin& [sic], 6. 5. 

1137. JFallingforcL — Rev. F. T. S. Dyer. t 3. bet. 5.20 and 5.30. 4. b. 
3 or 4 sec& c. yes, 4 to 5 sees. f. no. 6. 5. 7. in one or two cases, 
a rumbling was heard before the sh. 

1138. — Wantage. — Mr. A. S. Kent* 3. ab. 5.10. 4. the bed appeared 
to shift on its castors ab. an inch 3 times ; two series, separated by ab. 1^ 
min&, perhaps less, the first much the stronger. 5. ab. 5 sees. 6. 5. 

7. no. 

1139. Do. — Miss M. A. Butler.f 3. just after 5.30. 6. pr. 5. 

1140. Do. — Rev. T. H. A. Houblon t (c by Miss M., A. Butler). 6. <t 4. 
7. a rather loud report 

1141. Wargrave. — ^Anon. 3. shortly before 5.45. 4. a vibr. of the 
window^s, f. by an upheaval and subsidence. 6. 5. 7. wind getting up in 
a sudden squall £ by the sh. 

1 142. West Hendred. — Miss R G. Hayden. 3. 5.40. 4. the observer 
woke up suddenly [pr. by first part of sh.], 4 or 5 sees, later the bed began to 
shudder from R to W. f. no. 5. roughly 30 sees. 6. <t 4. 7. a low 
rumbling like that of a heavy waggon, coincident with part of the sh. c. p. 
several sees. d. same int throughout 

1143. Whitecaim. — Hon. Mrs. Monckton* (c. by Mr. H. W. Monckton, 
RG.S.). 3. 5.34. 4. one series, g. R to W. 5. 5 to 6 sees. 6. 4. 

1144. Windsor Castle. — {The Times, Dec. 18.) 6. 5 ? 

1145. Winkfield.—Axion.^ (c. by Mr. M. R Elliott). 3. ab. 5.30. 6. 5. 

1146. Wokingham. — Rev. C. W. Penny.* 3. ab. 4 [«tc]. 6. < 4. 7. 
the laboured rumbling of a traction-engine, b. c. d. no. 

1147. Woolstone. — Mrs. W. T. Butler.* 3. ab. 5.35. 4. the house 
rocked gently 3 times from W. to E. 5. ab. 2 or 3 sees. 6. 5. 7. as if 
cows were running on the turf under the window ; the end of the so. p. the 
beg. of the sL by 1 or 2 sees. 

1148. Yattendon, — R R Waterhouse.f 6. 5. 

1149. YouUmry. — Pro£ W. Boyd Dawkins, RR.S. 3. ab. 5.30. 4. two 
shs., with interval of ab. 10 sees., the motion approximately horizontal 5. 
ab. 12 sees. 6. < 4. 7. no. 
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1150. Balscott.-^Oxfordshire Weekly News, Chipping Norton, Dec. 23.' 
6. 5. 

1151. Bampton. — Rev. J. Jackson. 3. 5.40 A.M. 6. pr. 5. 7. a 
sudden noise. 

1152. Banbury. — Anon.* (c. by Rev. C. F. Porter). 3. 5.32. 4. a. yes, 
2 or 3 sees. b. 3 vibrs., the last the strongest ; the movement died away to 
the S.£. 5. 6 or 7 sees. 6. 5. 7. a heavy vehicle passing, lasting 15 
sees. d. yes. 

1153. Do.-— ^Oxfordshire Weekly News, Chipping Norton, Dec 23.) 3. 
ab. 5.30. 4. several distinct shakes. 5. ab. 6 or 7 sees. 6. -< 4. 7. a 
rumbling, appearing to die away in the S.E. c. f. ab. 2 or 3 secsw 

1154. Do. — {Bucks Advertiser, Ayle^xiiy, Dec. 19.) 4. g. the tremor 
appeared to come from the S.E. 5. ab. 6 sees. 6. pr. 5. 7. ace. by a 
rumbling noise. 

1155. Bicester. — Mr. A. Steward. 3. ab. 5.30. 4. only one sh. f. 
yes. 6. 5? 7. no. 

1156. Do. — H. G. Fane. 3. ab. 5.30. 6. 5 ? 7. no. 

1157. Bloxham, — {Banbury Guardian, Dec. 24.) 3. ab. 5.40. 4. a 
rolling sensation for a few sees, and then a sliglit upheaval 6. 5. 

1158. Brize Norton. — (c by Rev. J. W. Wynch.) 6. < 4. 7. a rumb- 
ling noise. 

1159. Burford. — ^Anon. 3. ab. 5.40. 4. g. W. to E. 5. 5 or 6 sees. 

1160. Caversham. — Mr. R B. Hobbaf 3. 5.37. 4. two distinct shs. 
f. yes. 6. 5. 7. thimder. 

1161. Charlbury. — {Banbury Guardian, Dec 24.) 3. 5.35. 4. g. N. 
to S. 7. a rumbling noise like that of a train p. the vibrs. 

1162. Chipping Norton. — Rev. G. A. Littledalcf 3. 5.35. 4. (accord- 
ing to another obe. who was awake) trem. mot. for 3 or 4 sees., increasing in 
int until the bed seemed to be rocking up and down. 5. perhaps 15 sees. 
6. < 5. 

1163. Do. — Mr. F. J. Howes. 3. 5.30. 4. 3 distinct shs., separated by 
ab. 10 sees. 6. 6. 7. a rising gushing wind. 

1164. Do. — {Oafordshire Weekly News, Chipping Norton, Dec 23.) 3, 
ab. 5.30. 4. g. N. to S. 5. ab. 10 sees. 6. in some houses crockery was 
displaced. 

1165. Do.— {Banbury Guardian, Dec 24.) 3. ab. 5.35. 6. 6 or 7. 

1166. Do.— -{Ox/ord Chronicle, Dec 19.) 6, <t 5. 7. a rumbling thud 
like a crash of falling timber. 

1167. Deddington. — Rev. T. Boniface. 3. ab. 5.30. 4. a. yes. b. the 
bed seemed to move up and do\^Ti several times, d. the same int through- 
out 6. 5. 7, a rushing mighty wind. 

1168. Do. — {Banbury Guardian, Dec 24.) 3. ab. 5.30. 4. two vibrs. at 
an interval of a second or two. 6. < 4. 

1169. Ep\Dell—{c by Mr. R A. Walford, F.G.S.) 3. 5.30. 4. an 
upheaval, f. by a pause and another upheaval. 6. 5. 7. the passing of a 
traction-engine. 
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1170. FifiM,—^iT, F. W. P. Matthews.* 3. 6.32. 4. 4 or 5 vibre., 
a swaying motion. 5. 7 or 8 sees. 6. •< 6. 7. a few sees, after the sh. a 
slight noise like wind howling in a chimney. 

1171. Fringford. — (c. by Rev. C. G. Thompson.) 3. ab. 5.40. 4. f. yes. 

6. 5. 

1172. Great Barf or d. — Mr. J. Harris.* 3. 5.30. 4. one sh. with two 
max. 6. 5. 7. thunder. 

1173. Great Haseley. — Rev. W. G. Edwards.* 3. 5.35. 4. sh. felt. 

7. as if furniture had fallen. 

1174. Great Rollright, — (c by Rev. D. M. Gardner.) 4. sh. felt 7. a 
rumbling so. 

1175. Da — {Banbury Guardian^ Dec. 24.) 3. ab. 5.40. 6. pr. 5. 

1176. Henley-on-Thames, — Sir J. Edwards-Moes, Bart* 3. bet 5.15 and 
5.30. 5. 1 or 2 eeca 7. the report of a distant cannon ; or of a weight 
falling, not a heavy one, but wrapped up in some soft substance to deaden the 
so. — " I have here a small collection of orchids of which I suppose a good half, 
let us say 700-800 plants, stand in pots upon inverted pots. In no case is this 
a very sure foundation and one often finds some very insecurely placed ; any 
considerable shock would have been absolutely certain to have thrown a few 
down. I have asked my orchid-man and he says that not one was upset. I 
think this is quite conclusive of the very trifling nature of the shock here." 

1177. Iffley. — Anon.t 3. 6.40. 4. f. yes. 6. 5. 

1178. Kidlington. — Mrs. A. C. R Freeborn.! 3. ab. 5.30. 4. f. yes. 

6. the bell in the church tower (a small one) was set ringing, bells in the 
Rectory Farm were set ringing and ornaments thrown down and broken ; at 
a neighbouring farm milkpails set in the open air upon the ground were 
thrown over. 7. a faint rumbling noise, coinciding with the sh. 

1179. Do. — Anon.* {Oxfordshire Weekly Ne^os, Chipping Norton, Dec 
23). 3. 6.30. 4. a backward and forward motion. 5. ab. 15 sees. 6. 5. 

1180. Kingham, — Mr. R Lockwood, J.P.f 3. 6.40. 6. pr. < 5. 

1181. Mixbury, — ^Anon.* (c. by Rev. R. R Kirby). 3. ab. 5.30. 6. < 4. 

7. a heavy rumbling so. travelling rapidly which, when it arrived underneath 
the obs., caused the bed to shake. 

1182. Nettlebed. — Mr. R J. Clarke. 3. 5.30. 4. the bed seemed to 
heave up as if some one imdemeath were trying to raise it 5. only a few 
sees. 6. 5. 7. no, but other observers in the house heard a loud rumbling 
like a heavy traction-engine coming along. 

1183. 'Do,—{Bmding Mercury, Dec. 19.) 3. ab. 6.30. 6. 6. 7. the 
fall of a tree. 

1184. Nuneham Courtenay.-—{c by Rev. W. H. Castleman.) 6. 6. 7. 
heavy waggons passing. 

1186. Oxford.— Ut, S. H. Beake.* 3. bet 6.36 and 5.40. 4. the bed 
seemed to give a sudden jerk upwards, £ by a rocking sensation dying away. 
5. 4 or 5 sees. 6. 6. 7. no. 

1186. Do. — Rev. D. Davies.t 3. 5.34 (time of second sh.). 4. two 
series, a few sees, bet them, the second stronger. 5. the second sh. ab. 
4 or 5 sees. 6. < 6, possibly 6. 7. no, but another obs. noticed a so. as of a 
rushing wind. 

1187. Do. — Mr. H. H. Joachim.t 3. bet 5.32 and 5.34. 4. the bed 
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rocked slowly 3 or 4 times from N. to S. and Imck. f. no. 5. ab. 3 sec?. 
6. 5. 7. the oLa thinks he heard a very faint rumbling. 

1188. Do. — Mr. R Cross.* 3. 5.33|. 4. two vibrs. or waves, the 
second stronger. 5. ab. 7 or 8 sees. 6, 5. 7. no. 

1189. Do. — Mra Sankey.f 3. just before 5.35. 4. only one series^ 
f. na 5. 2 or 3 sees. 6. < 4. 7. no. 

1190. Do. — Mr. G. J. Burch* {Nature, voL 55, 1896, p. 180). 3. ab. 
5.40. 4. a movement of the door as if some one was ab. to come in ; imm. 
after a heaving motion of the bed, as if powerful hands had gently raised the 
mattress slightly and let it drop ; then the room rocked 2 or 3 times 
like a small boat when a steam-launch has passed at some little distance ; 
this was £ by a sudden strong lateral vibr. lasting several sees. g. N.K to 
S.W. 6. 5. 

1191. Do.— (Oxfordshire Weekly News, Chipping Norton, Dec. 23.) 
3. ab. 5.25. 5. ab. 15 sees. 6. 6. 

1192. Do,— (Oxfordshire Weekly News, Chipping Norton, Dec. 23.) 4. 
3 distinct shs. following closely on one another, the last weakest 6. 5. 

1193. Do. — ^Anon.t (Oxfordshire Weekly News, Chipping Norton, Dec 
23). 3. ab. 5.30. 5. several sees. 6. 5. 

1194. Shenington, — (c. by Rev. A. Blythman.) 3. 5.30. 4. the house 
shaken twice very much. 7. the two shakes f. by a rumbling as of a 
heavily-laden waggon going along. 

1195. Shipton-under-Wyehwood,— (Oxford Chronicle, Dec. 19.) 3. ab. 
5.30. 6. < 4. 

1196. SUmesfleld.— A. Corner, 6. 5. 

1197. Swerford, — (Oxfordshire Weekly News, Chipping Norton, Dea 
23.) 3. ab. 5.30. 4. two shs. 6. 5 ? a walking-stick, wh. was stand- 
ing by the wall, fell down. 7. a loud rumbling noise as though bricks 
were falling down the chimney. 

1198. Thame. — ^Anon.f (c. by Rev. J. I. Cohen). 4. the motion Uke that 
made by a heavy traction-engine passing. 6. 6 ? 7. no. 

1199. Tusmore. — Lord Howard of Effingham (Da t7j/ Telegraph, Dec. 18). 
3. 5.40. 4. g. N. to S. 5. barely 2 sees. 6. 4. 7. ace. by a rumbling 
or throblnng noise. 

1200. Watlington. — Rev. S. C. Saunders.! 3. 5.33. 6. 5. 7. a 
traction-engine passing (according to other obser\'er8). 

1201. Witney. — Rev. Canon W. F. Norris. 4. two shs. 6. < 4. 

1202. Do. — (Western Mail, Cardiff, Dec 18.) 3. 5.35. 6. 6. 

1203. Woodstock — Miss A. Jenner (c by Rev. J. E. G. Farmer). 3. 
5.35. 4. one series of Labi's, d. yes. e. mid. 5. ab. 10 sees. 6. 5. 7. a 
noise, Uke a house falling, before the sL 

1204. Worton. — Rev. W. H. Langhome.* 3. nearly 5.45. 4. a. yes. 
b. two distinct shs. for 3 or 4 sees., the second part stronger, treni. mot in 
the interval bet 5. ab. 5 sees. 6. 5. 7. a so. as if some heavy body had 
fallen in the basement, and, 2 or 3 sees, afterwards, a so. as of a door 
banging. 

1205. Wyfold. — Anon.t (c by Mr. W. W. Robertson). 3. ab. 5. 5. < 
2 sees. 6. < 4. 
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1206. Allesley. — Mrs. Lancaster! (c by Rev. Dr. W. Bree). 3. 5.35 
A.M. 4, an upheaval of the bed as if by some creature undemeatli. 6. 5. 
7. no. 

1207. Aston Cantlow. — Rev. F. Applewhaite,t 3. 5.35. 4. d. yes. e. 
mid. 5. ab. 30 sees. 6. •< 6. 7. a heavy train or traction-engine, d. yes. 
e. c. f. na 

1208. Atherstone, — Mr. W. Wilson.* 3. 5.33. 4. one vibr., f. by a 
trem. strain like that experienced when a vessel is struck by a heavy wave, 

5. ab. 30 to 35 sees. 6. 5. 7. a so., like the passing of an agricultural 
cultivator, ace the sh. 

1209. Da — A. Radford.* 3. 5.30. 4. the bed felt as if raised and 
dragged from its place by some one at the foot ; ab. a sec afterwards a creak- 
ing and moving of the open door. 6. 5. 

1210. Beavdesert — Mr. R Lees.t 3. 5.45. 6. 5. 

1211. Berkmell — Mr. F. R Betts.t 3. 5.29. 4. a vibr. like that 
produced by a heavy train passing, but much more pronounced and 
distinct 

1212. Bidford. — {Evesham Journal^ Dea 19.) 3. 5.30. 4. the vibr. 
began suddenly, then seemed to lessen a little, and then 1)ecame somewhat 
more severe, dying grad. away. 7. a vehicle on a hard road at a distance. 

1213. JStn^on.— (c by Rev. J. H. Dixon.) 3. ab. 5.30. 4. f. yes. 5. 
some sees. 6. 5. 

1214. Bishops Itchington. — Rev. J. H. Scowcroft* 3. 5.35. 4. a. no. 
b. one prominent vibr. c. no. 5. ab. 3 sees. 7. a heavy vehicle going 
along the road. b. c. c. c. d. no. 

1215. Bishops Tachhrook — Mrs. Hallett 3. 5.30. 5. 10 sees. 6. pr. 5. 
7. after the sh., a noise for 4 or 5 sees, as though clothes had fallen down 
from a peg and some one were bursting into the room. 

1216. Bourton-on-Dunsmore, — Anon.* (c. by Rev. E. H. Owen). 3, ab. 
5.30. 4. a trem. mot and vibr. as if some one had hold of the bed and was 
shaking it : only one sh. 5. more than half a min. 6. 5. 

1217. Do. — ^Anon.* (c. by Rev. K H. Owen). 3. ab. 5.30. 4. a trem. 
vibr. as if a traction-engine were passing. 7. a traction-engine passing. 

1218. Do.— (c. by Rev. E. H. Owen.) At the school-houf»e no one felt the 
sh., but the clock there stopped at 5.30 A.M. It was foiuid, on udnding up, 
that it had not gone down. 

1219. Coleshill—Uv. T. Smith. 3. ab. 5.35. 4. g. S.W. or nearer W. 

6. 5. 7. a so. like the echo of a long distant heavy rock-blasting, f by sh. 

1220. Coventry, — Anon.t {Coventry Herald^ Dec. 18). 3. ab. 5.40. 4. 
two distinct shs., the first as though a person had taken hold of the rail of 
the bed and shaken it ; the second more continuous and less violent 5. 6 
to 10 sees. 6. 5. 7. a hollow rumbling noise ace the sh. 

1221. Do. — Mrs. Wilson.! 3. 5.30. 4. distinctly saw and felt the bed 
move ; the bed swayed from side to side. f. no. 6. 5. 7. a noise wh. 
lasted from 7 to 10 sees. ; it resembled the burring so. of heavy machinery, 
changing into a rumble and grad. going away like distant thunder. 
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1222. Do. — Mr. A. E. Clarke. t 3. ab. 6.30. 4. several vibre., then a 
pause, f. by 4 more severe shakes from N.N.W. to S.S.E. 5. ab. 10 sees. 
6. 5. 7. no. 

1223. Do. — Mr. E. TurralL 4. the bed appeared to be tilted up slightly 
from R towards W., f. imm. by a loud sharp crashing so. on the W. side of 
the house and then by a slight shaking Like that produced by a passing train. 

6. 5. 7. b. £ c. f. 

1224. Do. — R M. Masterat 3. 6.30. 6. 6. 

1226. EasenhalL — Mr. R R Howe.* 3. 6.32.* 4. the house swayed 
causing the bedstead to move on its castors. 5. several sees. 6. 6. 7. a 
duU rumble like a train passing over a bridge in the distance, b. p. imm. 

1226. Erdington. — Mr. S. Pearson.* 3. 6.31. 6. 6. 7. na 

1227. Do.— Mr. H. C. Whincop.* 3. 6.32. 4. a violent rattle of 
windows, then 6 wave-like motions across the room ace by a trem. mot like 
that produced by a traction-engine or train. 7. a gust of wind. b. p. 
imm. 

1228. Do. — Mr. H. Holloway. 3. 6.33. 4. 3 lateral vibrs. following 
one another very closely, c. yes. g. N.W. to S.R 5. ab. 6 or 6 sees. 6. 6. 

7. a rumbling so. like the passing of a heavy waggon ; it ceased 2 or 3 
sees, before the sh. was felt 

1229. FiHongley.—Ur. H. A. Adderley.f 3. 6.40. 6. 4. 7. the 
passing of heavy traffic in the street 

1230. Hampton-in-Arden. — Rev. T. J. Morris. 3. 4.36 or 4.40 [«tc]. 
4. a rocking of the bed. f. no. g. N. to S. 5. a few sees. 6. 6. 7. 
the sh. ace by a rumbling so. like distant thunder, continuous and of fairly 
equal int until it died away with the oscillating movement 

1231. Hampton Lucy. — Rev. 0. Mordauntf 3. 6.40. 5. ab. 3 or 4 
sees. 6. pr. 6. 7. a gale of wind ; pr. loudest during the vibrs. 

1232. HenUy-in-Arden, — Mr. C. R Wekh.f 3. ab. 6.34. 4. the bed 
swayed, f. yes. 5. 2 sees. 6. 6. 7. a stack of coal falling. 

1233. Do.— (c. by Rev. G. R BeU.) 6. < 6. 

1234. Ilmington, — Mr. J. H. Wamer.f 3. ab. 6.40. 4. pr. two 
series ; a rocking like that felt on board ship in a slightly rough sea. 5. 10 
or 16 sees. 6. pr. 7. 7. the sa compared by others to the roaring of a 
very large fire and to the noise made by a heap of masonry falling, b. c 
C. c. 

1236. Kenilworth, — {Banbury Guardian, Dec 24.) 6. 6. 

1236. Kineton. — ^Anon. 6. 6. 

1237. Kingsbury. — Rev. R L Onslow.* 3. 6.30. 6. 5. 7. no. 

1238. Leamington. — Mr. J. C. Whitehouse.* 3. ab. 6.30. 4. a rocking 
of the bed as if a very strong man were pulling it sideways, at the same time 
also a kind of heaving and sinking like that felt in a large ship at anchor 
with a gentle swell 5. ab. 16 sees. 6. 6. 7. imm., or ab. the time 
when, the vibrs. ceased, a deep rumbling so. heard like that produced by a 
furniture-van driven at a trot ; this seemed to pass away toward the S.W. 
and to last another 16 sees. 

1239. Do. — Major W. H. Barker.* 3. 5.36. 4. as if some one had 
given 4 distinct pulls at the foot of the bed, grad. diminishing in int, 
nearly a second interval between each pull. 6. the poker slid off the " dog " 



CHAP. II RECOUD OF OBSERVATIONS : PRINCIPAL EARTHQUAKE 93 

and fell on the fender ; a china ornament on a small wall-bracket was moved 
from N. to S. 7. a heavy rumbling noise, such as would })e caused by a 
heavy soft body falling fix>m a height on a wooden floor ; an interval of ab. 
2 sees, separated the end of the noise and the beg. of the sh. 

1240. Do. — Mr. S. S. Stanley.* 4. f. yes. 5. ab. 6 sees. 6. 5. 

1241. Do. — Mr. A-Outram. 3. ab. 6.30. 4. two distinct shs., separated 
by ab. 3 or 4 sees., the first stronger, the second a distinct tremble. 5. ab. 7 
or 8 sees. 

1242. Do. — Mr. E. Field.* 3. ab. 5.35. 4. only one sIl, with trem. 
mot. 5. 2 to 3 sec& 7. as if a chimney-stack had fallen through the roof. 
b. c. c. c. or f. slightly. 

1243. Do. — Mr. W. Jenkins.* 3. 5.30. 4. 4 or 5 horizontal vibrs. 
5. 20 sees. 6. 5. 7. a large heap of coal falling ; t the sL 

1244. Do.— Miss Grey-Edwards.! 3. 5.33. 4. g. N.W. to S.R 5. 
quite 6 secsw 6. < 5. 7, no. 

1245. Do. — C. M. Corbet* 3. after 5.30. 4. the bed rocked from side 
to side {i.e. N. and S.). 5. a few sees. 6. < 5. 7. no. 

1246. Do. — A. Loveday. 3. ab. 5.30. 4. g. N. and S. 6. < 5. 

1247. Do. — Mr. S. Tebbuttf 3. 5.33. 4. two shs. 5. 2 to 3 sees. 
7. na 

1248. Do. — E. Fullerton.t 3. 5.30. 4. the bed heaved gently up and 
down ab. 5 or 6 times. 6. 5. 

1249. Do. — Mr. W. Dawkes.t 3. 5.30. 4. only one sh. 5. ab. 
15 sees. 

•1250. Do. — Mr. J. H. Murray-Browne.* 4. only one sk 5. momentary. 
7. no. 

1251. Do. — Mr. S. Widdowson. 3. ab. 5.30. 4. one continued tremor. 
7. a loud report, like the firing of a heavy gun, p. the shaking. 

1252. Little Kineton. — Mr. H. Allibone,* 3. bet 5.25 and 5.30. 6. 
pr. 5. 7. na 

1253. Long Compton,— (Oxfordshire Weekly News, Chipping Norton, 
Dec 23.) 3. ab. 5. 6. 5. 7. a rumbling noisa 

1254. Maxstoke. — (c. by Mr. T. Smith.) 4. sh. felt 7. so. heard. 

1255. Middleton.— {Daily Telegraph, Dec. 19.) 3. 5.45. 4. the sh. 
began with a marked vibr. and then the house heaved and swayed. 6. 5. 
7. the sh. £ by a low rumbling noise as of heavy traction-machinery approach- 
ing in the distance. 

1256. Napton. — Mrs. Irwin. 3, ab. 5.35. 4, a rumbling noise, then 
the room moved as if going down the hill, a distinct rest for a sec. and then 
a much louder noise, and the room seemed lifted up more severely than at 
first 6. pr. 6. 7. a noise, like a heavy cart going over a hollow road, 
coming from the N. 

1257. Newton Regis. — ^Anon.* (c. by Mr. C. W. A. Fritche, jun.). 3. 
5.30. 4. two [series of] vibrs. 5. ab. a min. 6. pr. 6. 

1258. Nuneaton. — Mr. W. T. Batea 3. 5.33. 4. the movement as if a 
heavy person were standing in the centre of a weak floor and swaying it up 
and down ; a triple movement first, and then after a slight interval two 
more weaker movements. 5. pr. > 10 sees. 6. 5. 7. a heavy vehicle 
passing in the road. 
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1259. Da — Anon.* (c. by Mr. W. T. Bates). 7. the rumbUng, as of a 
train coming, heard for some time before the sh. was felt 

1260. Off church. — Lady Alexandra Finch. 3. 5.30. 4. only one sh. 

5. ab. 6 to 7 sees. 7. no. 

1261. OlUm, — ^Mr. S. E. Cox.t 3. ab. 5.34. 4. the bed was lifted and 
rocked ; there were 3 separate waves, each £ by violent tremors, g. S.W. 
to N.E. 5. 6 or 7 sees. 6. pr. 6 ; the ceiHngs in every room, from ground 
floor to roof, badly cracked. 7. a loud report as from an explosion, 
distinctly coming from the ground, and simultaneous with the beg. of the sh. 

1262. Over Wkitaere, — Rev. J. G. Lane.t 3. 6.30. 6. < 5. 7. na 

1263. Oxkill — (c. by Rev. J. C. HiU.) 3. 5.30. 4. two distinct vibrs., 
as if the bed were lifted by some one underneath. 6. < 5. 

1264. Penns, — Mr. M. Brooka 3. 5.35. 4. the bed oscillated from 
S.W. to N.E. 5. ab. 30 sees. 6. 5. 7. a suppressed duU sound, such as 
results from a very heavy distant fell. b. p. imm. 

1265. Princethorpe,-—{c by Rev. E. H. Owen.) 6. 5. 

1266. RowingUm. — ^Anon.t (c by Rev. P. B. Brodie, F.G.S.). 3. ab. 5.30 
or 5.35. 6. 5 ?— Mr. Brodie adds that he cannot ascertain that any one in 
the parish heard any so. 

1267. Do. — Mr. J. Booth.! 4. a distinct wave-like motion. 6. < 4. 

1268. Rtigby, — ^M. R Himt 3. ab. 5.30. 4. a violent shaking of the 
bed wL ceased very grad. 5. ab. 60 sees. 6. 5. 

1269. Do. — ^Mr. E. H. Speight* 3. ab. 5.35. 5. ab. 2 or 3 sees. 6. 
pr. 5. 7. a rumbling so. coming from ab. N. 

1270. Do. — Miss BL P. Shaw.f 3. ab. 5.33. 5. > 2 sees. 6. < 4. 

1271. Do. — ^Anon.* (Midland Tiroes^ Rugby, Dec 19). 3. ab. 5.30. 

6. <t 4. 7. a load of bricks being tipped down close to obe. 

1272. Do. — {Birmingham Daily Gazette^ Dec. 18.) 3. ab. 5.30. 4. a 
slight tremor of short duration, f after a brief interval by a more perceptible 
vibr. wh. lasted several sees. 

1273. Sheldon. — Mrs. Robinson.! 3. soon after 5.30. 5. ab. 3 or 4 
sees. 6. < 4. 7. no. 

1274. Shirley. — Mr. G. L Watson. 3. ab. 5.33. 4. onesh. g. N.N.W. 
to S.S.E. 5. ab. 3 sees. 6. 5. 7. a rumbling and rushing so. ace 
the sL 

1275. Solihull. — Rev. T. B. H. Brooks.! 3. 5.32. 5. ab. 30 sees. 
6, •< 5 ; the doors of a very massive antique wardrobe and of a comer 
cupboard were thrown open. 

1276. Southam. — Mr. R J. Dalton.t 3. 5.35. 4. the brass handles 
of a chest of drawers rattled for ab. 10 to 12 sees., at the end of wh. the 
bed was suddenly moved as if by some heavy body thrown against the legi^. 

6. 5. 

1277. Stivichall Ha/.— Alderman W. Andrew's, F.G.S. 3. 5.35^. 4. 
the building app. sank \ of an inch and instantly rebounded to its former 
leveL b, > \ sec. 6. 5. 7. a loud rumbling noise, like something 
rolling on the roof of the house, b. p. ab. 4 sees. c. c. 

1278. Stratford'On-Avon. — Mr. S. E. Meredith. 3. ab. 5.25. 4. a. yes, 
ab. 2 sees. b. one series, ab. 5 sees. cL yes. e. mid. f. no. 6. < 5. 

7. no. 
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1279. Do. — ^Anon.! 3. bet 5.30 and 5.45. 4. the bed shook as if 
some one were under it, only one sh. 6. 5. 7. the sh. f. by a rumbling 
as if heavy carts were passing. 

1280. Do. — Mr. W. Fox. 3. 5.30. 4. b. one vibr. c. yes. f. yes. 

6. 5. 7. no. 

1281. Stretton-on-Dunsmore, — Mrs. J. Richardson. 3. ab. 5. 4, the 
bed was shaken quite forcibly and then it appeared as if some one were 
underneath the bed raising it up. 6. 5. 7. no. 

1282. Sutton Coldfield.—F, M. Todd.t 3. 5.40. 4. the bed shook 
violently from side to side, ending with an upheaval on the E. side. 5. 
several sees. 6. 5*. 7. a loud report like that of a boiler-explosion. 

1283. Do. — Mr. R C. Bradley. 3. just after 5.32. 4. the bed rocked 
from side to side. e. end. 5. ab. 3 sees. 6. 5. 7. no, but other observers 
say it resembled a distant luggage-train. 

1284. Temple BalsalL — Mrs. Stewartt 3. ab. 5.30. 4. a general 
swaying movement like that of an express train going at full speed. 6. 5. 

7. the rumbling of very heavily-laden carts all round the house. 

1285. Ullenhall—UT. W. Tyler* (c. by Rev. M. R West). 3. 5.30. 4. 
3 series, ab. 2 sees, bet each, the first strongest e. beg. f. yes. 5. 7 or 8 
sees. 6. 5. 7. no. 

1286. Da — ^Anon.* (c by Rev. M. R West). 3. 6.35. 4. 3 prin. vibrs. 
[or series]. 5. < 10 sees. 6. 5. 

1287. Do. — ^Anon.* (c. by Rev. M. R West). 3. 5.30. 4. one series. 

5. 3 or 4 sees. 6. pr. 5. 

1288. IFalmley. — ^Anon.t (c by Mr. F. W. Thomas). 4. 3 vibrs., the 
motion first vert, then horizontal 6. < 4. 

1289. IFarunch— The Right Hon. the Earl of Warwick.* 3. 5.33.* 
4. the bed was suddenly lifted up, as if a large dog were underneath it ; 
this was £ by a low rumbling ace for ab. 3 or 4 sees, by very rapid, but not 
violent, vibrs. ; within ^ min. after the ceasing of the vibrs., there was a 
recurrence of the same lifting of the bed, noise and vibra, lasting a little 
longer than the first time. 6. 5. 7. a low rimibling like a distant train 
in a tunnel 

1290. Do,— ^Birmingham Daily Post, Dec. 18.) 6. no damage was done 
in the town except that a few bricks were shaken off a chimney in Swan 
Street 

1291. Wellesboume, — {Banbury Guardian^ Dec 24.) 3. 5.33. 5. 
some sees. 

1292. TFilloughby. — Rev. C. H. Deane. 3. 5.35. 6. 5. 7. a railway- 
train passing near the house, b. £ c. £ cL yes. e. £ 

1293. Wootton Wawen, — Rev. F. T. Bramston.* 3. 5.35. 4. at first 
like the motion caused by a heavy thrashing-machine passing, growing grad. 
stronger until the bed rocked to and fro, and passing away as it began. 

6. < 5. 7. one obs. compared the so. to that made by a corn-mill. 

1294. Wylde Green. — ^A. S. Wright* 3. 5.34. 4. the whole room 
swayed ; the head of the bed appeared to lurch down just as a small boat 
does on a rather rough sea ; only one sh. 5. ab. 5 or 6 sees. 6. 5. 7. 
no, but another obs. was wakened by a low rumbUng noise, like that of a 
traction-engine passing, £ by the sh. 
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BIRMINGHAM AND NEIGHBOURHOOD 

(Including Aston, Handsworth, Harborne and Smethwick in Staflfordshire ; 
Saltley in Warwickshire ; and King's Heath, Moseley, Selly Hill, Selly 
Oak, and Spring Hill in Worcestershire.) 

1296. Birmingham. — (Times^ Dec. 18 ; Birmingham Daily Post^ Dec 18, 
1896, and Feb. 8, 1897, etc.) A chimney fell in Spencer Street ; at Balsall 
Heath a stack of timber was thrown down ; in Steelhouse Lane a jug was 
upset and broken; at the Art Gallery a good deal of damage was done 
through the falling of ornaments and clocks. In a house at the west end of 
Hagley Road a pane of plate-glass in the upper half of a window facing 
south was broken ; the two halves of the window were screwed together 
near the middle, and the crack starts upwards from the screw and then 
curves round bo as to meet the west side near the top. 

Shortly after the earthquake, it was foimd that some damage had occurred 
to the beautiful spire of St Augustine's Church, Edg})aston, and it was at 
first supposed that this was an efifect of the shock. The spire is 185 feet in 
height, and about 25 or 30 feet from the top fragments of stone fell on Dec 
24 or 25, about a fortnight later, and again on Feb. 6. Tliere had evidently, 
however, been a previous crack, for the inner surfaces of the fragments were 
darkened by smoke and the action of the weather. It seems possible, as has 
been suggested, that the cracks were made by lightning, and that the frag- 
ments were loosened by the earthquake, and afterwards thrown down during 
the rough weather which succeeded it. 

1296. Do. — Mr. J. Kings,! Council House. 3. the library clock stopped 
at 5.32. 4. two shs., with an interval of ab. 3 sees, bet them ; the first the 
stronger and lasting ab. 4 sees., the second ab. 5 sees. g. N.R to S.W. 5. 
ab. 1 2 sees. 6. 6. 7. a rumbling so. like the roll of thimder. 

1297. Do. — ^A- Frost,* 7 Algernon Road. 3. shortly after 5.30. 4. sh. 
felt 7. a rumbling noise as of the approach of a train in the distance, f. by 
a so. as of papers being loosened from the walls and falling forwaixls in places. 

1298. Do. — Mr. W. Jones,t 162 Aslited Row. 3. 5.34. 6. 6; having 
a light in the room, the obs. could see a picture swing from the wall ab. an 
inch and fall back again into its place ; the movement was repeated ab. 8 or 
10 times at the rate of ab. 3 or 4 per sec. 

1299. Do. — Mr. T. Avery,* 195 Bloomsbury Street 3. bet 5.31 and 
5.32. 4. only one sh. 5. 3 to 5 sees. 6. < 4. 7. no. 

1300. Do.— Mr. W. T. Watts, 107 Bristol Road. 3. 5.34. 4. g. N.W. 
to S.R 5. < 2 seca 6. 5. 7. a dull so., as of a very distant explosion ; 
no perceptible interval bet. the so. and sh. 

1301. Do. — Mr. T. F. Proctor,! 6 Byron Road. 3. 5.33.* 4. the 
head of the bed rose and fell slowly and gently twice, exactly like the 
slow pitch of a steamer on a quiet sea. 5. ab. 12 sees. 6. 5. 7. a dull 
heavy thud like the so. caused by a large fall of snow from the roof b. p. 
imm. 

1302. Do. — Miss A. R Clark, M.D.,t 4 Calthorpe Road (c by Mr. J. E. 
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Clark). 4. the bed swayed from side to side, and again, but less, after a 
pause of one or two sees. g. R and "W. 6. 5. 

1303. Do. — ^Mr. A. Wyer, 315 Camden Street 3. 5.35. 4. a rhythmic 
rise and &11 of the floor of the room, ab. 3 vibrs. to the sec. ; a continuous 
sh., but it decreased and afterwards increased before it ceased. 5. ab. 7 sees. 

6. 5. 7. no. 

1304. Do. — ^Mr. A. Gibbs, 95 Cato Street 3. 5.35. 6. 30 sees. 6. 5. 

7. a slight rumbling so. ab. 2 sees, after the sh. 

1305. Do.— Prof. F. J. Allen,f 21 Chad Road. 3. ab. 5.36. 4. the bed 
oscillated rapidly from E. to W. 5. > 5 sees. 6. 5. 7. no. 

1306. Da— Mr. H. J. Q. Ball,* 16 Charlotte Road. 3. 5.28. 4. a 
heavy tremble or grind ; the first impulse was violent and f. by a kind of 
throb. 5. 2 sees. 6. < 4. 

1307. Do.— Miss Adams,t 16 Charlotte Road (c by Mr. H. J. G. Ball). 

3. 5.30 or 5.31. 4. the bed violently shaken from N.W. to S.K 6. 5. 

1308. Da— Mr. F. Howard Collins,! Churchfield, Church Road, 
Edgbaston. 3. 5.26. 4. only one sh. g. N.N.W. and S.S.E. 6. 5. 
7. no. 

1309. Da — M. Byfield, Hawthorn Cottage, near Coventry Road. 3. 
not later than 5.30. 4. b. bed slightly raised and jerked violently back- 
wards and forwards, >> 2 or 3 sees. c. yes. g. R and W. 6. 5. 7. a 
train coming along the line ; the beg. of the so. c. with that of the trem. mot, 
it lasted ab. 10 or 12 sees., and ended 2 or 3 sees, after the trem. mot 

1310. Do. — Mr. R Wilson,! 39 Dean Street 3. 5.32. 4. a quivering 
of the building as if an exceptionally heavy, but noiseless, steam-roller were 
paj9sing, f. by a peculiar vibr. of the windows as if hailstones were pattering 
on the panes. 5. 5 or 6 sees. 

1311. Do. — Mr. F. W. Jervis,t 19 Drayton Road, Edgbaston. 3. ab. 
5.40. 4. two series, the first stronger. 6. 5 ; the water in a basin danced 
about 7. no so. with the first series ; with the second, a rumbling so. like a 
heavy gust of wind. b. f. imm. c. £ cL yes. 

1312. Do. — Prof. C. Lapworth, F.R.S., 13 Duchess Road, Edgbaston 
(Birmingham Daily Post, Dec. 18). 3. ab. 5.35. 7. (according to another 
obs.) a premonitory noise like that of a heavily-laden cart passing over a 
rough street 

1313. Da— Mr. D. Wood,* Dudley Road, Winson Green. 3. 5.33.* 
6. 4. 7. a heavy load of coal or bricks shot out of a cart ; the so. lasted 2 
or 3 sees., became grad. louder and then died away. 

1314. Do. — Mr. T. A. England,* Duke Street Police-Station. 3. 5.35. 

4. a shaking of the building causing the obs. (who was standing) to sway 
backwards and forwards. 5. ab. 5 sees. 6. 5. 7. a train passing under 
a bridge, b. p. ab. 1 sec. c. f. ab. 1 sec 

1315. Do. — Mrs. Davis,t 45 Francis Road, Edgbaston. 3. 5.30. 6. 6 ? 

1316. Do.— Mr. R Airey,* 13 Gillott Road. 3. 5.33. 4. g. N.E. to 
S.W. 6, 5. 7. the so. of a hissing wind and a duD rimibling so. 

1317. Da — Dr. C. Davison,! 373 Gillott Road. 3. 5.32|,* but nearer 
5.33 than 5.32. 4. 8 well-marked vibrs. in two sets of 4 each, the interval 
bet the 4th and 5th ab. half as long again as bet the others ; the vibrs. of 
approximately equal int and in the nature of pushes, the return movement 

H 
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being almoet imperceptible, f. no. g. ab. N.W. to S.E. 6. 3 sees.* 
6. 5. 7. no. 

1318. Do. — Mr. F. Houghton,* 119 Gough Road. 3. bet 6.33 and 
5.34. 4. g. S.W to N.E. 6. 5. 7. no. 

1319. Do. — Mr. F. 0. Lane,* 46 Grantham Road, Sparkbrook. 3. 5.33. 
4. 2 vibra, only one series. 5. 4 or 5 sees. 6. 5. 7. the rising of the 
wind. 

1320. Do. — Miss Joyce, Greenfield Crescent (Birmingham Daily Post^ 
Dec. 18). 6. 5. 7. a heavily-loaded dray. b. p. 

1321. Do.— Mr. W. Hopkins,! 127 Hagley Road. 3. 5.25. 4. the 
whole room shook and trembled, imm. after wh. the obe. seemed to be thrown 
4 times towards the foot of the bed and back, then a second's interval and 
a thud on settling, g. K to W. 6. 5. 7. awakened by a noise like 
thimder. 

1322. Do. — Mr. J. Gray, 290 Hagley Road. 3. 5.33.* 4. an undu- 
lating or wavy motion of the bed from N. to S. 5. ab. 8 to 10 sees. 6. 6? 

1323. Do. — "H. J J'* (Daily Argus, Birmingham, Dec. 17). 3. 5.40. 
4. a sudden vibr. f. by a violent jerk g. W. to E. 6. 5. 7. a traction- 
engine passing, c. p. 

1324. Do. — Mr. W. J. Riley,t 38 Handsworth Wood Road. 3. 5.33.* 
4. ab. 30 vibrs., in series of ab. 5 each, with very slight intervals. 5. ah. 
15 or 20 sees. 6. 4. 7. no. 

1325. Do.— F. E. Chance,* Chad Hill, Harbome Road. 3. ab. 5.30. 
4. two, one rather severe, the second scarcely perceptible. 6. 5. 

1326. Do. — Mrs. Martindale, 71 Homer Street, Balsall Heath. 3. 5.35. 
4. 2 vibra, f. by trem. mot 5. 6 sees. 6. 5. 7. heavy vehicle rattling 
past. c. c 

1327. Do. — Mr. H. E. Horton, 394 Ladypool Road, Sparkbrook. 3. ab. 
5.30. 4. 5 or 6 vibrs., p. by trem. mot such as would be produced by the 
passing of a railway-train. 5. *< 5 sees. 6. 6. 7. like that of the loose 
windows of a train when passing points on rails, b. p. ab. 5 sees. 

1328. Do. — Obs.* (c. by Mr. J. W. Cam), 27 Ladywood Road. 3. ab. 
5.30. 4. several vibra g. N. to S. 6. 5. 

1329. Do. — Mr. G. Brewerton,t 5 Montague Road. 3. 5.33. 4. two 
distinct series, lasting not more than 3 sees, each, interval not more than 2 
sees. 5. > 8 sees. 6. pr. 5. 7. no. 

1330. Do. — Rev. M. Rudkiii,t Monvunent Road (Birmingham Daily Postj 
Dec. 18). 3. 5.30. 4. g. S.E. to N.W. 6. pr. 6. 

1331. Do. — Mr. W. G. McMillan, Monument Road (Birmingham Daily 
Post, Dec. 18). 4. two distinct shs. g. N.W. to S.E, or slightly more 
inclined to the N. 6. < 4. 7. so. heard. 

1332. Do. — Mr. A. R. Taylor, 78 Moseley Road. 3. 5.34. 4. 3 vibrs., 
as if some one jerked the l)ed sideways. 5. 2 or 3 sees. 6. 5. 7. no. 

1333. Do. — Mr. 0. W. Evans, 318 Moseley Road. 4. two vibrs. 6. 
pr. 5. 7. no. 

1334. Do. — Anon., Mountford Street, SparkhilL 3. 5.28. 4, 4 short 
vibrs., a pause, and then one more. 5. ab. 10 sees. 6. 5. 7. no. 

1336. Do. — Mr. G. Wilkinson,* 7 Mozart Place. 3. 5.30. 4. f. a 
distinct upheaval of the floor, g. W. to E. 5. a few sees. 6. < 5. 7. 
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a loud report, like that of a boiler-explosion, imm. f. by a noise as of tons of 
debris hurled against the wall of the house. 

1336. Do. — E. B. Morgan,* 112 Nechells Park Road. 3. 5.33. 6. pr. 
5. 7. a loud rumbling noise, b. p. imin. 

1337. Do.— Mr. T. Baker,t 325 Nechells Park Road. 3. 5.35. 4. one 
distinct wave, the bed seemed to be lifted ab. 6 inches, g. N.W. to S.E. 
7. some time before the sh. a noise as of a number of trams passing ; the eq. 
ended with a noise like an express train under an arch. 

1338. Do. — ^Anon., New Spring Street. 3. ab. 5.28. 4. the motion 
like that of a cradle rocked violently three times. 5. ab. 3 or 4 sees. 6. 5. 
7. distant thunder, grad. dying away. 

1339. Do. — Mr. C. C. White,! OakfieldRoad, Cannon Rill (Birmingham 
Daily Post, Dec 18). 4. a rocking and shaking, terminated by a violent 
upheaval ; for ab. 2 mina. [sic] all was still, and then came a much slighter 
shock. 6. 6. 7. the first sh. ace by a deep rumbling like that of an 
express train passing ; the second was not ace. by any so. 

1340. Do. — Mr. R Cook,* 242 Pershore Road. 3. 5.30 or 5.31. 
5. ab. 30 sees. 7. a sudden loud noise or concussion, £ by a distinct 
shaking of the house. 

1341. Da— Mr. W. P. Marshall,! Richmond Hill Road. 3. ab. 5.35. 
4. an upheaval of the bed, f. by a side shaka 6. 5. 7. a heavy cart 
passing. 

1342. Do. — ^Mias E. Ryland, 15 Rotton Park Road. 3. ab. 5.35. 4. 
two distinct shs., each consisting of 3 vibra, an interval of ab. a sec between 
the two shs. g. R to W. 5. ab. 5 sees. 6. 5. 7. so. heard, b. p. c. p. 

1343. Do. — ^Mrs. A. Harris,! 30 Rotton Park Road. 3. 5.35. 6. 5. 
7. a so. as of a heavy footstep or bang in the room above. 

1344. Do. — Mr. W, Taylor,! Rotton Park Road. 3. 5.35. 4. continu- 
ous vibr&, ending suddenly. 5. ab. 3 or 4 sees. 6. < 4. 

1345. Do. — Rev. J. T. Butlin, St. Clement's, Nechells (Birmingham 
Daily Post, Dec 18). 3. 5.35. 4. a violent oscillation of the bed, begin- 
ning with wider movements, and after a few sees, passing away with a 
trembling, g. N.R to S.W. 6. 5. 

1346. Do. — "H. J. 0."! 4 St George's Crescent, Hockley (Daily Argm, 
Birmingham, Dec 17). 4. there appeared to )>e two distinct series, the first 
being the more powerful and prolonged. 6. pr. 5. 

1347. Do.— Mr. H. M. Pumfrey,* 94 Saddler Street, SparkhilL 3. 
5.35. 4. g. N.W. and S.E. 5. ab. 4 or 5 sec& 6. 5. 7. a traction- 
engine at a distance ; tlie so. p. the sh. by ab. 10 seca and died away as the 
sh. began. 

1348. Da — Mr. R McGregor,! 14 School Road, SparkhilL 4. the bed 
rocked violently with a uniform and not impleasant motion, decreasing in 
int witli each oscillation. 6. 5. 7. a rushing wind. 

1349. Do.— Mr. H. T. Stubbe,* G.W.R Telegraph Office, Snow Hill 
Station. 3. 5.33.* 4. two vibrs. g. N.W. to S.R 5. ab. 3 sees. 6. 5. 

1350. Da — Mr. D. H. Hopkins,* Victoria Hotel, Stafford Street 3. 
ab. 5.30. 4. a sudden vibr. for ab. 1^ sees., then two reports and almost 
instantly the house began to rock to and fro. 5. > 4 sees. 6. 5. 7. two 
reports as though large cannons were being fired at a distance. 
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1351. Do. — P. Fenton,t 96 Stanhope Street 6. 5. 7. a chimney 
on fire. 

1352. Da — Mr. H. M. Briggs, jun., 22 Stratford Place, Camp HiU. 3. 
5.33 to 5.34. 4. an upheaval, f. by a trem. mot ; then, after a second, 
another trem. mot f. by two slight upheavals, g. K and W. 5. ah. 15 to 
20 sees. 6. 5. 7. a goods-train passing, b. p. ab. 5 sees., the end of the 
80. c. with the beg. of the sh. 

1353. Do.— J. Coldwell,t 102 Vincent Street, Balsall Heath. 3. 6.30. 
4. the bed rocked 5 or 6 times. 6. 5. 7. after the sh., a noise as of a 
laden cart in the distance. 

1354. Do. — Mrs. J. Holt,t 88 Wellington Road, Edgbaston. 3. ab. 6.35. 
4. the bed moved three times, twice one way and once another. 6. 5. 

1355. Do. — Mr. K A. Fry,* 38 Westfield Road (Birmingham Daily Post, 
Dec. 18). 3. 5.35. 4. premonitory vibr&, wh. caused the door to rattle, 
£ by a sharp shake, g, S.W. to N.E. 

1356. Do. — Mr. W. H. Johnson,! 65 Wheeleys Road. 3. 5.32. 6. < 4. 
7. a so., like a mixture of a train rumbling and distant thunder, ace. the sh. 

1357. Do.— A- Jones,! 45 Whittall Street 3. 5.42. 4. g. N.K to 
S.W. 5. ab. 10 sees. 6. 6. 7. the sh. ace by a noise as of rushing wind, 
though the air was perfectly still. 

1358. Do.— Mr. R Welsh,! Willow Road, Balsall Heath. 3. 6.33. 

4. g. W. to E. 5. 2 sees. 6. 5. 7. distant thunder. 

1359. Do.— Mr. S. R Davis,* 91 WQton Road, SparkhilL 3. 5.35. 

5. 3 sees. 6. 4. 7. no. 

1360. Do. — M. Newman,* 5 Wright Street, Smallheath. 3. 5.30. 4. 

3 or 4 undulatory movements of the bed. 6. 5. 7. a dull rumbling of 
thunder, b. p. imm 

1361. Aston, — Mr. C. F. Comick, 68 Ettington Road. An old "grand- 
father clock " stopped at 5.38. 

1362. Do.— Mr. J. H. Hart,t 2 Lozells Grove, Chain Walk 3. 6.26. 
4. two series, with an interval of 2 or 3 sees. 5. 10 to 12 sees. 6. 5. 

1363. Handsworth. — Mr. K Clack, t 1 The Avenue, Alfred Street 3. 
ab. 5.30. 4. the bed seemed to be lifted up several inches. 5. a few sees. 

6. 5. 

1364. Do.— Mr. W. S. HoUings,* 249 Birchfield Road. 3. 5.33 J. 4. 

4 waves in rapid succession, g. S.K to N.W. 5. 3 sees. 6. 5. 7. no. 

1365. Do. — Mr. W. J. Harrison,! 52 Claremont Road. 3. bet 5.30 and 
5.35. 4. g. W.S.W. to E.N.E., but the obs. thought he detected both a 
rotatory and an upward component in the motion. 5. pr. not 2 sees. 6. 5. 

7. a dull low noise, something like the boom of a distant cannon, f. by a 
violent shaking. 

1366. Do. — Mr. J. T. James, The Oaks, Grove Lane. 3. ab. 5.30. 4. 
bed apparently lifted in a slightly forward direction ab. 2 ins. towards the 
S.E. 5. ab. 3 or 4 sees. 6. 5. 7. the lowering of a Venetian blind. 

1367. Do. — Mr. T. Fletcher,! Hall Road. 3. just before 5,30. 4. the 
V>ed shaken as if it had been set on spiral springs 5. a few sees. 7. a loud 
rumbling noise. 

1368. Do.— Mr. E. J. Shaw,* 16 Hamstead Road. 3. 5.34^. 4. 3 or 4 
movements, the tii-st undulatory ; of the others, two were well-marked and 
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of a vibratory tremulous nature, with some sees. intervaL ' g* S. to N. 6. 6. 
7. a train passing over arches, b. p. imm. 

1369. Do.— J. R Wilton, t 118 Hamstead Road. 3. 5.32. t 4.^ 7. 
awakened by a thud, as if a heavy weight had fallen. 

1370. Do. — R M. Canning,! 60 Hunter's Road. 3. ah. 5.33. 4. Ifii^ 
house shaken as if a heavy goods-train had passed very near. g. N. to S. 
5. ab. 6 or 8 sees. 6. 5. 7. no. 

1371. Da — Mr. W. J. Harrison, jun., 122 Linwood Road. 3. 5.35. 

4. a lateral movement from KS.K to W.N.W., with an uplift to W.N.W. 

5. 2 sees. 6. 5. 7. na 

1372. Do. — N. Mills, Montague Road. 3. 5.35. 5. ab. 7 to 10 sees. 

6. 5 ? 7. after the trembling eeased, a very distant so. as of thunder. 

1373. Do. — Mr. R Mayo, Robert Road. 3. 5.30. 4. both saw and 
felt the bed-post shake. 5. a few sees. 6. 5. 7, a prolonged elap. 

1374. Do. — Mr. C. Lamsdale, St Peter's Road. 3. ab. 5.30. 4. several 
violent vibrs. g, N. to S. 5. 6 or 8 sees. 6. 5. 7. as if a steam-roller 
had hurriedly passed the house ; it seemed to accompany the vibr. and die 
away with it 

1375. Do. — Mr. R J. Chaundy, 204 Soho Road. 3. 5.30 to 5.35. 6. 
ab. 5 or 6 sees. 6. a clock stopped. 7. heavy thunder, but very sharp. 
b. p. ab. 3 sees. c. f. ab. 3 sees. 

1376. Do. — Mrs. Braham,t 18 South Road. 3. 5.35. 4. 3 or 4 vibrs. 

5. ab. 6 sees. 6. 5. 7. no. 

1377. Do. — ^Anon.! Stamford Road. 3. 5.30 to 5.35. 4. ab. 16 to 
18 vibrs. 5. 4 or 5 sees. 6. 5. 7. no. 

1378. Harbome. — Mr. W. T. Sibley,t The Beeches, Metchley Lane. 3. 
5.35. 4. g. N. and S. 5. ab. 5 sees. 7. no. 

1379. Do. — Miss J. E. Pemberton,* 44 Park Road. 3. 5.30 or 5.35. 

7. a sudden and violent rush of wind. 

1380. Do. — Rev. D. E. Shorto,t 1 Park Hill Road. 3. 5.30 or soon after. 

6. 5. 7. no. 

1381. Do.— Mr. J. F. Green,t St Mary's Road. 3. 5.32^ to 5.32|.* 
5. ab. 10 or 12 sees. 6. < 4. 

1382. Do. — Mr. C. K Layton, 23 Victoria Road. 3. ab. 5.30. 7. a 
sharp tearing so., like that produced by a distant explosion of gunpowder. 

1383. King's Heath.— K Speller, Oak Villa, Alcester Road. 3. 5.33. 
4. one severe and two minor wave-motions, f. by trem. vibrs. 5. 8 to 10 
sees. 6. 5. 7. sh. f. by a slight rustling so. for ab. 2 sees. 

1384. Do. — Mr. F. Moore, f The Hollies, Alcester Road. 3. 5.35. 4. 
the bed swayed to and fro from N. to S. 5. ab. 10 to 12 sees. 6. pr. 5. 

7. awakened by a dull bumping so. like that of a heavy barrel being moved 
down the cellar steps. 

1385. Do. — Rev. R W. Badger,! Cambridge Road. 3. 5.30. 4. ab. 5 
steady swinging vibrs. g. W.N.W. and E.S.K 5. 3 to 4 sees. 6. 5. 7. 
a steady rushing so. in the air, distant and distinct, heard ab. the end of the 
Hh. and continuing some little time after the sIl 

1386. Do. — Mr. W. F. Ball,t Cambridge Road. 3. 5.36. 4. an up- 
heaval of the bed, without any trem. mot 6. 5. 7. no. 

1387. Moselty, — L H. Mander,t 30 Alcester Road. 3. ab. 5.32. 
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4. tliree distunsCniW^^ movemeuts, f. by a trem. mot ; the motion seemed 
to BuWde aq;id**J^c6mmence« 5. ab. 5 sees. 6. 5. 7. the sh. p. by a rumbling 
noise aaroi numbers of very heavy weights falling. 

.•••VjSdV Da — Mr. E. A. Lees,t Forest Road. 3. 5.33. 5. 3 to 5 seca 
.'*6!''?r * 7. a rumbling noise. 

'; '• 1389. Do. — Mr. J. Smith,! Redclyffe, Greenhill Road. 6. 6. 7. a cart 
' with loose stones passing. 

1390. Do. — Rev. J. H. Smith, t Avonmore, Greenhill Road. 3. 6.35. 

5. ab. 10 sees. 6. 5. 7. so. heard, d. ye& 

1391. Do. — Mr. L Holland,! Greenhill Road. 3. ab. 5.30. 6. 5. 
7. no. 

1392. Do. — Miss L. M. Pumphrey,t Castlewood, Park Road. 3. ab. 6.30. 
4. as if the bed were shaken rather strongly 4 or 5 times in quick succes- 
sion. 6. 5. 7. a so. like something rushing down the chimney. 

1393. Do.— Mr. W. Griffiths,! Ingleside, Prospect Road. 3. 5,35. 4. a 
combination of lifting and side-rolling, c. yes. 5. 5 or 6 sees. 6. 6. 
In the room above (wL is fitted as a gymnasium) are two iron rings hanging 
by two cords ab. 1^ yards long and ab. 15 inches apart, while there is a post 
ah. a foot from one of them, all three being in a line nearly N. and S. Imm. 
the shock and noise in the room ceased, these rings were distinctly heard 
to clank three times either against one another or against the post 7. a 
rumbling noise, c. p. a little. 

1394. Do. — Mr. C. E. lies,! St Agnes. 3. ab. 5.33. 4. movement 
both up-and-down and sideways. 6. < 4. 7. no. 

1395. Do. — ^Mr. H. R Stubbs, Braunston, Sandford Road. 3. 5.35. 4. 
two series, the first an upheaval, and the second a tremor like that produced 
by a heavy vehicle passing. 6. 5. 7. a heavy veliicle passing. 

1396. Do. — Mrs. Bishop,* Glenthome, Strensham Road. 3. 5.34. 6. 5 
or 6. 7, something like the roar of a chimney on fire when there is a strong 
draught b. p. 

1397. Do.— Mr. W. Priest,* Wake Green Road. 3. just after 5.30. 4. a 
rocking, 3 times to and fro. g. a little E. of N. and a little W. of S. 6. 
ab. 3 sees. 6. pr. 5. 7. a noise as of a distant explosion, the interval bet 
the so. and sL ab. 1 or 2 sees. 

1398. Do. — Mr. C. Brazier,* Wake Green Road. 3. ab. 5.30. 4. only 
one series, a trembling sensation (the obs. walking). 5. ab. 6 sees. 6. the 
trees were shaken as if by a sudden gust of wind. 7. a heavy vehicle in the 
distance, b. p. a)). 1 or 2 seca 

1399. Saltley.—Mr. S. B. Barton-Eckett,t 21 Highfield Road. 3. 6.36. 

6. 4. 

1400. Selly Hill. — Mr, F. S. Pearson.* 3. 5.32. 4. two sha, the firet 
stronger. 6. pr. 6 (int of second sh. 4). 7. (ace to another obs.) a loud 
rumbling noise entirely before the sh. 

1401. Selly Oak — Mr. W. F. Raylx)uld,* Middle Park Farm. 3. 5.30. 
4. a severe shake of the bed, with what appeared like a twisting sensation 
from S.E. to N.W. 5. ab. 12 sees. 7. a peculiar rumbling noise, ace with 
a curioas wind. b. p. a few sees. 

1402. Do.— Mr. J. Reid,t South View, Heeley Road. 3. 5.32. 4. a 
series of lurches backwards and forwaixls for ab. 3 sees., dying away in a faint 
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tremor also lasting ab. 3 sees. ; the windows rattled only with the trem. mot. 
5. ab. 6 sees. 6* 5. 7. a so. as of distant thunder, wh. seemed to die away 
as soon as the violent motion commenced. 

1403. Smethwick. — Mr. H. Astbury, The Beeches. 3. 5.32. 4. a 
violent shaking backwards and forwards, g. N.W. to S.E. 5. ab. 20 sees. 
7. a sudden gust of wind through trees ; the so. entirely p. the sh. 

1404. Do. — Rev. H. T. Tilley, St Mary's Vicarage, Bearwood. 3. 5.34. 
4. the bed gave a lurch as if lifted, and afterwards continued to rattle for ab. 
10 sees. 6. 5. 7. a sa like that of distant thunder, heard after the sh. 
C. £ 3 or 4 sees. 

1405. Spring Hill, — Nurse Horton. 3. 5.35. 6. 5. 7. a loud rumb- 
ling noise for ab. 8 or 10 sees. 



STAFFORDSHIRE 

1406. Abbots Bromley.— {Staffordshire Advertiser, Stafford, Dec 19.) 3. 
Ijet 5.30 and 6 a.m. 5. nearly half a min. 6. 5. 

1407. Alton.— (Do.) 3. bet 5 and 6. 4. a swaying or rocking motion. 

6. 5. 7. the sh. ace. by a dull rumbling noise. 

1408. Ashley. — (c. by Rev. J. L Spencer.) 3. ab. 5.30. 4. only one 
sIl 5. ab. 15 sees. 6. 5. 7. no. 

1409. Do. — {Staffordshire Sentinel, Hanley, Dec. 19.) 3. ab. 5.30. 6. 5. 

1410. Audley, — ^o.) 4. four shs. f. by distinct vibrs. and a slight up- 
heaval 6. 5. 

1411. BiWrook. — Mrs. Comforth.* 3. bet 5.30 and 5.35. 4. as if 
some one under the bed raised it and then moved it from foot to head twice. 
5. ab. 4 sees. 6. 6 ? 7. no. — ^A large jorum in the pantry standing on the 
floor, 12^ inches deep and 13 inches across and containing 5 gallons of 
water, was previously brim-full, and was afterwards found half empty and 
the pantry floor was flooded. 

1412. Bobbington.—B^y, T. W. Wasdale- Watson. t 3. 5.35. 4. a 
shaking of the bed as if by some one underneath it. 5. ab. 3 sees. 6. 5. 

7. no. 

1413. Branstone. — {Staffordshire Advertiser, Stafford, Dec. 19.) Some 
draymen, passing near the bridge at Branstone, noticed their carts rocking. 

5. a few sees. 6. 5. 7. the sh. was ace. by a rumbling noise. 

1414. Brewood. — ^Anon.t (c by Rev. E. J. Wrottesley). 3. 5.30. 6. <t 4. 

1415. Do,— {Staffordshire Advertiser, Stafford, Dec 19.) 3. ab. 5.30. 

6. < 4. 7. the bL was ace by a rumbling so. 

1416. BrierleyHill — (C(mn%Ea3>re88, Stourbridge, Dec 19.) 3. 5.30 or 
5.35, 6. 5. 

1417. Burslem, — Dr. S. King Alcock.* 3. 5.35. 4. d. yes. e. mid. 
g. direction ill-defined, but pr. N. and S. 5. ab. 8 sees. 6. < 4. 7. no. 

1418. Burton-on-Trent, — Mr. H. R Bridgman. 3. 5.35. 4. the bed 
oscillated evenly from side to side, i.e. N. and S. 5. ab. 8 sees. 6. 5 or 6. 

7. no. 

1419. Do. — {Birmingham Daily Post, Dec 18.) 3. 5.40. 4. six marked 
tremors, g. N. to S. 6. 5. 
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1420. Chasetovm, — Mr. G. R Reader. 3. bet 5.30 and 5.46. 4. an 
upheaval of the bed, the N.E. side rising a little £aster than the other, 
and then a sharp rotary shake, as though the bed were pivoted in the 
middle, afterwards a few slight shakes as if recovering equilibrium. 6. 6. 
7. no. 

1421. Cheadle. — ^Anon.* (c by Rev. R S. Carlos). 3. 5.30. 5. 2 or 3 
seca 6. < 4. 7. no. 

1422. Do. — {StaffordMre Advertiser, StSiSoTd, Bee 19,) 3. ab. 5.30. 6. 
< 4. 7. a rumbling noise t the sh. 

1423. Do. — (Stafordshire Sentinel, "Raulejj "Dec 19,) 5. a few sees. 6.5. 

1424. Codsall—UT, R D. Martin, C.R* 3. ab. 5.33 or 5.35. 6. < 4. 

1425. Colwich, — Mr. W. R Tunbridge.* 3. ah. 5.33. 6. <t 4. 7. a 
rumbling noise, like snow sliding o£f the roof (but without the thud on the 
ground), £ the sh. 

1426. Compton. — L Nokes."^ 3. 5.36. 4. two shs., the first stronger, 
separated by an interval of 2 sees, during wh. a trem. mot was felt 5. ab. 
1 2 sees. 6. 5. 7. thunder rumbling in the distance ; the so. p. the sh. by 
ab. 3 sees, and lasted during the first sh. but died away before the second. 

1427. Coseley, — {Birmingham Daily Oazetie, Dec. 18.) "At Hurst Hill^ 
Coseley, considerable damage was done to cottage property. The sudden 
shock caused walls to give way.'' 

1428. Denstone, — {Staffordshire Advertiser, Stafford, Dec 19.) 3. bet 
5.30 and 6. 4. two most sharp shocks. 

1429. Eccleshall — Rev. W. Allen.t 3. 5.32. 4. a. yes, 5 or 7 sees. 
d. yea f no. 5. 10 to 15 sees. 6. pr. 5. 7. a great "clump** of 
thunder, and then a noise like a threshing-machine and engine passing, b. 
p. imm. c. pr. p. 

1430. Do. — {Staffordshire Advertiser, St&fford, Dec 19.) 3. 5.32. 4. g. 
S.R to N.W. 5. 2 or 3 sees. 6. 6 ? 

1431. Ellastone. — Mr. R BurrelLf 3. 6.34 [sic], 4. the vibrs., in wh. 
there was no break, seemed to cease suddenly. 5. ab. 5 sees. 6. 5. 

1432. ElmsdaU, — ^Anon.t 3. 5.33. 4. the wall at the N. end of the 
room shook as if something heavy had fallen in the next room, and imm. the 
bed rocked violently from R to W. six distinct times, the last oscillation 
ending with an upward movement and then a rapid downward one. 5. ab. 
20 or 30 sees. 6. < 5. 7. the sL was p. by a rushing so., as of a mighty 
wind from N.E. to S.W., and then a rumbling noise ace. the vibrs., and the 
roar of it grew in int so as to be almost deafening, when it ended with a 
loud dull thud coincident with the vert mot 

1433. Fradley, — Mr. C. W. Upton.* 3. 5.35. 4. continuous vibrs. of 
a jarring nature, ab. 3 sees. c. yea 6. pr. 4. 7. a heavy dray passing, 
b. p. 2 or 3 seca 

1434. Goldenhill — Dr. A. J. Currie. 3. 5.35. 4. continuous tremor, 
two max., the first stronger and of longer duration. 5. < a min. 6. 5. 
7. no, but another obs. heard a noise as of a cannon at the beg. 

1435. Grindon. — Mr. S. A. White.! 3. ab. 5.40. 4. according to 
another oba, the movement ceased for a sec or so, and then recommenced. 
g. pr. E. and W. 

1436. Hanley.—Mr, W. H. Folker.* 3. ab. 5.40. 4. 5 or 6 vibra. 
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of ab. the same int f. no. g. ab. N. and S. 5. ab. 6 or 6 sees. 6. pr. 5. 
7. no. 

1437. Hednesfard. — Mr. N. Chandler. 3. 5.32. 4. slow horizontal 
vibrs. grad. decreasing in int g. N.E. to S.W. 5. ab. 4 sees. 7. no. 

1438. Ki/ngvmnford. — Mr. J. Walker.* 3. bet 5.32 and 5.33. 4. the 
bed was tilted, as if some strong man underneath were trying to raise it, 
first on the E. side, then on the W., and again on the K side. 6. 5. 7. so. 
heard, b. p. c. £ 

1439. Do. — {County Express^ Stourbridge, Dec 19.) 3. bet 5.30 and 
5.35. 4. a violent shaking. 7. a heavy rumbling so. 

1440. Kinver, — Miss J. M. Lee.* 3. bet 5.30 and 5.40. 6. 5. 7. a 
rumbling so. 

1441. Do. — {County Express^ Stourbridge, Dec. 19.) 3. ab. 5.40. 6. 5. 
7. a distinct rumbling so. like that of a cart or heavy carriage driven 
rapidly ; this lasted several sees, and was £ after an interval by an upheaving 
movement 

1442. Leeh — {Leek Times, Dec. 19.) 3. 5.35. 4. g. S.E. to N.W. 5. 
ab. 5 sees. 6. 6. 

1443. Do. — {Staffordshire Advertiser, Stafford, Dec. 19.) 3. ab. 5.30. 
4. g. E. and W. 5. ab. 30 sees. 6. pr. 5. 7. a rumbling so. 

1444. Lichfield. — Rev. C. N. Bolton. 3. 5.37. 4. three distinct leaps, 
3 or 4 sees., f. by trem. mot ab. 3 sees. e. mid. 5. 6 or 7 sees. 6. 5 : a 
garden wall fell in the Close. 7. a rumbling, as of subterranean thunder, p. 
the sh. and ceased before it 

1445. Do. — {Birmingham Daily Gazette, Dec 18.) 3. ab. 5.35. 4. a 
swaying motion. 6. < 5. " In one case a mirror was displaced . . . while 
crockery is reported to have been broken at various localities. The clock at 
the National Provincial Bank was stopped by the shock." 7. a railway- 
train in a tunnel 

1446. Do. — {Staffordshire Advertiser, St&Sord, Dec 19.) "Although the 
shock was undoubtedly severe, it is remarkable that little or no damage was 
done. The only case, we believe, is that of a wall in the garden ... at 
the comer of the Close and Beacon Street, which fell with a somewhat loud 
crash at the time of the shock." 

1447. Longton, — Mr. E. Haigh.t 3. ab. 5.30. 4. two shs., the first 
stronger, separated by only a few sees. g. N. and S. 6. pr. 5. 7. no. 

1448. Do. — Mr. W. W. Hulse.* 3. ab. 5.35. 5. ab. 4 sees. 6. 5. 
7. no. 

1449. Newcastle-under-Lyme. — E. Ashwortli.t 3. ab. 5.30. 4. the bed 
violently shaken from side to side, as if by some one grasping the legs. 

6. 5. 

1450. Do. — {Staffordshire Sentinel, Hanley, Dec 19.) 3. 5.35. 6. 5. 

1451. Ocker Hill — Mr. H. Friend. 3. 5.40. 4. a gentle rhythmic 
rocking motion, occurring four times, g. S. to N. 5. ab. 3 sees. 6. 5. 

7. no distinct noise heard. 

1452. Pattingham, — Miss H. Hawley.f 3. ab. 5.40. 4. the bed shook 
violently from side to side. 5. 10 sees. 6. 5. 7. a rushing noise and a 
rumble, b. p. 

1453. Penkridge. — Mr. R R Murphy. t 3. ab. 5.36. 4. a wavy motion 
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of the bed, as tliougli it were shaken by two strong men. g. E.N.K to 
W.S.W. 5. 5 to 6 sees. 

1464. Do. — {Staffordshire Advertiser^ Stafford, Dec 19.) 3. 5.35. 4, a 
shaking of doors and windows, f. by a low rumbling noise ; then, after two 
or three sees, of profound stillness, another tremor wh. shook beds and other 
furniture, and seemed to travel fi-om W. to E. 6. < 4. 7. a low rumbling 
noise, f. by a sudden gust of wind \tdc\. 

1455. Penn, — Mr. A. H. Harrison.* 3. 5.30. 4, two distinct oscilla- 
tions, separated by an interval of 3 or 4 sees. ; during the first sh. the bed 
oscillated a little ; with the second, wh. was decidedly the stronger, the bed 
was heaved up and swayed. 5. ab. 5 or 6 sees. 6. 5. 

1456. Pensnett, — {Staffordshire Advertiser, Stafford, Dec 19.) "Several 
chimneys were cracked and partly thrown down " (see next observation). 

1457. Bo,— {County Express, Stourbridge, Dec 19.) 6. 5, "no damage 
appears to have been sustained." 

1458. Perry Barn — ^Anon.t (c })y Mr. H. P. Trueman). 4. three or 
four distinct rolls, diminishing in range. 6. 5. 7. a traction-engine or 
train passing ; the last roll occurred in silence. 

1459. Do. — ^Anon.* 3. bet. 5.40 and 5.45. 6. 5. 7. a tremendous 
noise, wL lasted ab. 6 sees, and seemed to come from the S. 

1460. Rocester. — Mr. L K Hurtf 3. ab. 5.35. 6. 5. 7. a heavy 
growl seemed to pass under the house ; it ace the sL and, as it ceased, 
appeared to paas off towards the W. 

1461. Bugeley. — Mr. F. K. Woodroffe. 3. 5.33.* 4. two distinct shs., 
the first strong and lasting 3 sees., and, after an interval of 7 to 10 sees., a 
second faint and momentary sh. 6. 4. 

1462. Do. — Rev. A. Moncrief t 3. 5.33J.* 4. only one max., 3 or 4 
vibrs. per sec, the movement dying away rather rapidly, f. no. 5. 5 to 8 
sees. 6. 5. 7. no ; but, from inquiries made in many directions, it seems 
to have been heard by a few and to have p. the vibrs. 

1463. J)o.-^Staffordshire Advertiser, Stafford, Dec 19.) 3. ab. 6.40. 
6. < 4. 7. a low rumbling so. 

1464. Sedgley, — {Dudley Herald, Dec 19.) 6. < 5, numerous ceilings 
were badly cracked. 

1465. Shareshill. — ^Anon.* (c by Rev. R Butcher). 3. aU 5.30. 4. two 
series of vibrs., the first of wh. appeared the stronger; the bed rose 
considerably on one side for a few sees, and then subsided, g. E. to W. 5. 
pr. half a min. 6, 5. 7. no, but another ol^s. heard a so. like snow falling 
off the roo£ 

1466. Shelton. — Mr. C. E. de Ranee, F.G.S. {Staffordshire Sentinel, Hanley, 
Dec 19). 3. ab. 5.40. 4. g. S.W. to N.E. 7. the sh. was ace by a 
peculiar rushing so. 

1467. Do.— (Do.) 6. 5. 

1468. Stafford, — {Staffordshire Advertiser, Stafford, Dec 19.) 3. 6.30. 
4. a rather violent sliaking, as if a very heavy steam-roller were passing, f. 
by a tremor or oscillating movement wh. lasted 5 or 6 sees. 

1469. Stoke-wpon-Trmt. — Mr. F. Bache, F.G.S.t (c by Dr. Wheelton 
Hind, F.G.S.). 3. 5.35. 4. two max. of int., separated })y an interval of 
3 or 4 sees., the second the more intense. 5. ab. 6 or 7 sees. 6. pr. 6. 
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7. a rushing sa b. p. c. p. d. yes. e. p. ; there was no so. during the 
second sh. 

1470. Da — Mr. R Alcock.t 4. a trem. mot d. yes. e. mid. f. yes. 
6. 5. 7. no. 

1471. Do. — (Staffordshire Sentinel, I{Q.ideyf Dec 19.) 6. < 5. 

1472. Stone, — Rev. A. E. Brisco OweiLt 3. 5.35. 4. d. yes. e. mid. 
f. no. 5. 4 or 5 sees. 6. 5. 7. a heavy cart going down the street. 
b. p. 

1473. Do. — {Staffordshire Advertiser, Stafford, Dec 19.) 3. ab. 5.30. 
6. 5 ? 

1474. Tamworth — {Tam%DoHh Herald, Dec 19.) 3. ab. 5.30. 4. beds 
were rocked from side to side. 6. 5. 7. the sh. was ace by a rumbling so. 

1475. Do. — {Staffordshire Advertiser, Stafford, Dec 19.) 3. 5.40. 4. 
three distinct upheavala 5. ab. 10 sees. 

1476. TatenhilL — (c by Rev. T. Roper.) 3. ab. 5.30. 4. two horizontal 
vibrs., the one closely following the other. 6. pr. 5. 

1477. Teddesley Hall. — Mr. A. C. Littleton.! 3. ab. 5.33. 4. a rattling 
of furniture and of pictures against the wall, f. by an upheaval g. S.S.E. 
to N.N.W. 6. 5. 

1478. TrysulL — Rev. J. W. Andrewa 3. 5.35. 4. d. yes. 5. ab. 
10 sees. 6. 5. 7. no, but those out of doors seem to have heard a 
nunbling so. 

1479. Tunstall — {Staffordshire Sentinel, Hanley, Dec 19.) 3. 5.37. 
6. 5. 

1480. Upper Oomal — Rev. W. A. H. Lewis.! 3. ab. 5.35. 4. two 
series, the second stronger, separated by a lull of 2 or 3 sees. : the bed 
swayed, the motion being like that of a bricklayer's riddle. 5. 10 sees. 
6. 5. 7. a loud rumbling almost like a succession of blows beneath, and, 
after this ceased, a noise something like that of a violent wind. 

1481. Upperhulme. — Mr. J. W. Robinson.* 3. 5.40. 4. the motion like 
that of a bed shaken by some one holding the bed-foot g. N. to S. 5. 2 
sec& 7. a rumbling noise heard. 

1482. Uttoxeter. — Anoii.t 4, a great lurch and then the bed rocked 
backwards and forwards ab. 15 timea 6. pr. 5. 7. a booming cannon. 

1483. JFalsall—MimKAldis* (c by Mr. J. A. Aldis). 3. 5.35. 4. a 
trem. movement for 4 or 5 sees, then 3 or 4 big swings, f. no. g. S.W. to 




Fio. 4. 



N.E. 5. 6 or 7 sees. 6. 5. 7. a curious rhythmical so. or low humming 
beats a few sees, before the treuL mot began, the so. ended with the max. sh. 
approximately. 

1484. Do. — Mr. F. Sheaden. 3. ab. 5.30. 4. one series of vibrs. wL 
grad. died away ; on a shelf in my laboratory running N. and S. covered 
with bottles, the dust-marks showed that they had all slightly moved in one 
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direction, namely, S.W. 5. a few sees. 7, a rumbling so. like the paaeing 
of a heavy cart, imm. before the beg. of the sL 

1485. Do.— Mr. G. Overton. 3. ab. 6.35. 4. g. S.R to N.W. 6. > 
10 Bees. 6. 5. 

1486. Do. — ^A. Hopley.'^ 3. ab. 5.30. 4. oscillationB for ab. 3 eeca., t 
by an upheaval of the bed. g. S.W. to N.E. 6. 5. 7. a rumbling noise 
from the S.W., like an explosion, b. p. ab. 3 sees. 

1487. Do. — (BirminghamDailyGazettey Dec IS.) 3.5.31. 4. a vigorous 
shake, £ after a momentary pause by a slight quiver, f. yes. 6. 5 or 6. 
7. a heavy traction-engine along the street b. p. 

1488. Wedneshury, — Anon.* (c. by Mr. K M. Scott). 3. ab. 6.20. 
4. g. S.W. to N.E. 5. 4 or 5 sees. 6. 6. 7. the sh. grad. died away with a 
rumbling sa like that heard in the distance after blasting operations at a 
slate quarry. 

1489. Do. — Mr. F. W. Hackwood, J.P.t 3. 5.30. 4. a violent up- 
lifting of the bed, £ by oscillations for some sees. 6. 5. 

1490. Western, — Mr. J. T. Poole.* 3. 6.32. 4. a continuous trem. 
mot, without any apparent difference of int 5. 12 to 16 sees. 6. pr. 4. 
7. distant thunder, the so. c. with the sh. 

1491. JFestwood Hall — Mr. J. Robinson, F.RMetS. 3. 5.34. 6. ah. 
4 sees. 6. < 4. 7. no. 

1492. WolvtrhamptoTL — R Tonks.* 3. ab. 5.40. 4. the bed suddenly 
rose and fell very quickly 3 or 4 times ; after a second's pause, the bed 
vibrated from W. to E., at first violently and then grad. subsiding to a fednt 
trembling. 5. ab. 30 sees. 6. 6. 7. another ob& was awakened by a 
violent bumping so. like heavy bales falling, b. p. 

1493. Do. — Rev. A. Phillimore.* 3. just after 5.30. 4. 6 or 7 rapid 
vibra from side to side, all app. of the same int 5. 3 sees. 6. -< 4. 7. a 
heavy cart passing along the street b. c ? c. 1 d. yea f. na 

1494. Do. — Mr. J. C. BelLf 3. 5.37. 4. a clear, distinct and regular 
series of oscillations, about 80 per minute, g. N. and S. 5. 10 sees. 6. 5. 
7. after the sh., a slight so. like the moaning of wind. 

1495. Da — Mr. K Elliott 3. 5.32. 4. several undulatory vibrs., p. 
by trem. mot 5. ab. 10 or 15 sees. 6. 5. 7. the passing of a steam- 
roller ; the so. entirely p. the sh. by ab. 1 or 2 sees. 

1496. Da — E. Bone.* 3. ab. 5.35. 4. the movement was as if some 
one underneath the bed were lifting it on his shoulders, g. S. to N. 5. 
ab. 18 or 20 sees. 6. 5. 7. no. 

1497. Do. — (Daily GhronicUy Dec 18.) 3. 5.30. 4. a succession of 
vibrs. from K to W. 5. ab. 15 sees. 6. 5. 

1498. JVornboume. — Miss H. A. Heale.t 3. ab. 5.36. 4. a. yes, ab. 3 
sees. b. then more intense vibra, and, after a pause of one sec, a gentle but 
unmistakable quiver first towards the W. and then towards the E. 6. 6. 7. 
a traction-engine passing the house, the so. p. the sh. and stopped when the 
vibrs. began. 

1499. Wordsley. — (Staffordshire Advertiser^ Stafford, Dec 19.) 6. 7 ? 
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1500. AlderUy Edge, — Mrs. DambriU-Davies.*" 3. 6.36 a.m. 4. a slide 
forward from S.S.E. to N.N.W. with a sudden jerk back, this repeated 4 or 
5 times. 6. 5. 7. no. 

1501. Altrineham, — Mr. E. Pickard.t 3. 5.34. 4. the bed swayed 
steadily from side to side 5 or 6 times, the last vibr. but one being weaker 
than the others, giving the idea of a lulL 5. 1^ sees. 6. 5. 7. no. 

1502. Do. — L Salisbury * (Manchester Courier, Dec 21). 3. 5.40. 4. the 
bed rocked 4 times from E. to W., but, both before and after the rocking, 
ornaments rattled loudly. 6. 5. 7. a hissing so. as of steam escaping, then 
a rushing and dull thud as though thick snow had fallen off the roof to the 
ground ; the eq. died away with a so. as of distant thunder. 

1503. Ashton-on-Mersey, — (c. by Mr. T. B. King.) 3. ab. 5.35. 4. two 
shs., the first stronger. 6. 4. 

1504. Avdlem. — {JFarrington Daily Guardian , Dec. 18.) 3, bet 5.30 
and 5.45. 6. 5. 

1505. Bidston. — Rev. J. F. Buckler.* 3. 5.35 to 5.37. 4. ab. 7 vibrs. 
of ab. the same int f. yes. 5. ab. 7 sees. 6. 5. 

1506. Birkenhead. — Mr. W. Lownsborough.* 3. 6.30. 4. one vibr. 
f. by trem. mot 5. ab. 10 sees. 6. pr. 5. 7. no. 

1507. Do. — Miss E. Hibbert 3. ab. 6.40. 4. the vibrs. like those 
caused by a heavy traction-engine or luggage-train. 5. ab. 10 sees. 6. 4. 
7. no. 

1508. Do. — (Liverpool Courier, Dec 18.) "In Tranmere and the higher 
portions of the district, windows were broken in several instances, while in 
several of the nurseries about Oxton and Claughton the greenhouses suffered 
to a considerable extent" 

1509. Birkenhead Park — Mr. S. Eddowes (c. by Mr. J. Lomas). 3. 5.32. 
4. f. no. 5. 5 to 6 sees. 6. < 4. 7. no. 

1510. Bowdon, — Mr. M. Stirrup.! 4. a vibratory motion like that 
produced by a traction-engine, g. E. and W. 

1511. Da — Mr. J. Smith (Manchester Courier, Dec 18). 3. ab. 5.30. 
4. three distinct shs., the motion like that of a passing wave. 6. 5. 

1512. Brinnington, — Mr. W. H. Deanilee. 3. 5.36. 6. 5. 7. a noise 
like shxmting on the railway before the sh., wh. was followed by another 
noise slightly resembling distant thunder, wh. passed away at great speed 
southwards. 

1513. Burwardsley. — Rev. F. R Wansbrough.* 3. 5.35. 4. ab. 12 
vibrs., of ab. the same int, the bed swayed evenly, f. no. 5. ab. 3 sees. 
6. 5. 7. no. 

1514. Cheadle, — M. B. Dugley. 3. bet. 6.30 and 6.35. 4. ab. 5 or 6 
vibrs. g. N. and S. 6. 5. 

1515. Cheadle Hulme, — (Manchester Courier, Bee 18.) 3. 5.30. 4. g. 
E. to W. 5. ab. 10 or 15 sees. 6. 5. 

1516. Chester, — Mr. H. Duckworth.* 3. ab. 5.30. 4. two shs. in rapid 
succession ; there was a jolting sensation like that experienced in a bathing- 
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machine when dragged up over a rough shore, 5. ab. 6 or 6 sees. 6. 5. 7. 
the rumbling of distant thunder : the so. c with the sh. 

1517. Do. — Dr. R E. Burge8.t 3. bet 3.30 and 4 [sic], 5. ab. 15 or 
20 sees. 6. 5. 7. a traction-engine passing, c. f. 3 or 4 sees. f. no. 

1518. Do. — ^Anon.t 3. 5.30. 4. the bed oscillated to and fro. 5. 2 
or 3 sees. 6. 5. 7. no. 

1519. Do. — E. C. Tomlin. 3. 5.35. 4. first, a violent concussion 
against the window, cracking the ice formed all round the frame with a loud 
report ; then violent oscillations of the bed from W. to K ; two sha w^ere 
felt 6. < 4. 

1520. Do. — Mrs. R Jones.* 3. ab. 5.30. 6. 4. 7. a great many 
rushing winds, f. by a very heavy rvmibling noise like several very heavy 
steam-rollers. 

1521. Do.— Miss E. White. 3. 5.30. 6. 5. 

1522. Do. — Mr. R P. Bradbury.f 3. 5.35. 4. two sha, increasing in 
int and then grad, subsiding, g. N. to S. 5. several sees. 7. no. 

1523. Do. — {Chester Chronicle^ Dec. 19.) 3. ab. 5.30 or 5.35. 4. a violent 
rattling of doors, f. almost imm. by a distinct lifting and rolling of the floor 
and bed. 6. 5. 

1524. Do.— Mr. E. J. Baillie* {Chester Chronicle, T)^ 19). 3. 5.30. 6. 6. 

1525. Do. — {Chester Chronicle, Dec. 19.) 6. < 4. 7. a furniture- van 
drawn over a grating ; the so. lasted 3 or 4 sees. 

1526. Cholmondeley Castle, — (c. by Mr. C. Jordison.) A heavy turret - 
clock, wh. had not struck for years, started striking. 

1527. Church MinshulL — {IVarrington Daily G^uardian, Dec IS.) 3. ab. 
5.30. 4. a violent, though steady, shaking. 6. 5. 

1528. Congleton, — Rev. T. T. Higgins. 3. 5.40. 5. ab. 3 sees. 7. as 
if a threshing-machine were passing. 

1529. Crewe. — Mr. A. W. Davison. 3. bet 5.30 and 5.31. 4. as though 
a heavy but silent blow had been struck on the N. side of the bed, £ by 
an oscillation for ab. 2 or 3 sees. 6. 5. 7. no. 

1530. Do. — {Warrington Daily Guardian, 'Dec \S.) 3. ab. 5.30. 6. 5. 
7. as far as can be ascertained, no noise was heard. 

1531. Davenport. — Miss J. B. Galloway. 3. bet 5.30 and 5.35. 4. 4 
vibrs. g. S. to N. 5. 3 or 4 sees. 6. 5. 7. a low rumbling so., much 
lower than the lowest thunder, but more rumbling ; the so. ended at or 
before the instant when the sh. began. 

1532. Do. — Anon.t (c by Miss J. B. Galloway). 3. 5.35. 4. g. N. to 
S. 6. 5. 7, a low noise just before the sh. 

1533. Edge Hall—Iiev. C. Wolley Dod.* 3. 5.40. 4. the house 
seemed to give a long shudder, most intense at the mid. ; it was a rapid series 
of vertical jumpa g. E. to W. 5. 4 or 5 seca 6. 6. 

1534. Frodsham. — I. B. Richardson t (c by Mr. J. Lomas). 3. ab. 5.30. 
4. the movement was very steady and even, like that caused by the passing 
of very heavy traffic along a town street g. S.W. to N.E. 6. pr. 5. 

1535. Heswall. — Mr. J. Doak* (c. by Mr. J. Lomas). 3. 5.42. 4. two 
sha, within 10 seca of each other, and each lasting 15 seca, the second 
stronger. 6. 5. 4. the only so. heard seemed like a fresh breeze of wind, 
not steady, but at intervala 
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1636. High Lane, — Mr. C, Heap€.t 3. 5.29. 4. f. no. 5. ab. 15 
sees. 6. 5. 7. no. 

1537. Hoole. — S. J. R Dickson. t 3, 5.40. 4. e. end. f. yes. 5. 
ab. 20 sees. 6. 5. 

1538. Do. — Mrs. Potts.* 3. 6.34. 4. very rapid oscillations of the 
bed, too rapid to count, as if some one underneath were shaking it 5. ab. 
6 sees. 6. 6. 7. no. 

1539. Hoylake. — Mr. E. J. B. Sopp* (c by Mr. J. Lomas). 3. shortly 
after 5.30. 4. ornaments on the mantelpiece rattled, and then the bed 
rolled with an undulating motion from W.S.W. to KN.E. ; but the movement 
was not smooth, rather a throb or jerk. 5. 5 or 6 sees. 6. 5. 

1540. Do. — Dr. Forbes (Liverpool Daily Post, Dec 18). 3. 5.30. 4. the 
motion was of a violent jerky character, but the undulations passed slowly 
along, leaving the impression of a number of distinct waves, following each 
other at ab. equal intervals, g. W. to E. 5. 5 or 6 sees. 

1541. Hyde. — Mr. G. H. Chadwick. 3. ab. 5.35. 4. the vibrs. seemed 
to be fl by trem. mot. wh. shook the house from N. to S. 5. 3 to 4 sees. 
6. 5. 7. the quick passing of a heavy goods-train, b. c c. f. ab. 2 or 
3 sec& 

1542. Do. — ^Alderman T. Beeley, J.P.f 3. ab. '5.40. 4. a severe 
shaking of the bed, £ by a distinct movement backwards and forwards and a 
shivering sensation ; this occurred twice, with an interval of a moment or 
two between. 6. 5. 7. the sL was f. by a tremendous noise. 

1643. KelsalL — (Chester Chronick, Dec. 19.) 3. ab. 5.30. 5. ab. 10 
sees. 6. 6 ? 

1544. Knutsford, — (Liverpool Courier, Dec. 18.) 6, 5. 
1645. Liscard, — (Do.) 3. ab. 5.30. 5. some sees. 6. 6. 

1546. Little Budworth, — (c. by Miss E. White.) 4. f. the bed was 
raised, g. N. to S. 6. 5. 7. ab. 4 sees, before the sh., a great rumbling 
like distant thunder or a roaring wind. 

1547. Lostock Gralarru — Rev. R J. D. K Chalmers.* 3. 5.32. 4. a. 
yes, ab. 3 sees. b. ab. 5 sees., slightly rotary, g. E. to W. 6. 6 ? 7. a 
heavy goods-train. 

1548. Macclesfield. — (Daily News, Dec. 18.) 6. 6. 

1549. Malpas. — Mr. C. Jordison.* 3. 5.32. 4. a very distinct trem. 
mot for some 6 or 6 sees., then an appreciable interval of quiescence, t by 
a violent shaking : the vibrs. were continuous for 7 or 8 sees., the later being 
the more intense, though there were various degrees of int in the vibrs. 

5. 12 or 14 sees. 6. pr. 5. 7. no. 

1560. Middlewich.— (Liverpool Courier, Dec. 18.) 6. 6. 

1651. Nantwich. — (Altrincham Chronicle, Dec 18.) 5. several sees. 

6. 5. 

1652. New Ferry. — Mr. J. H. Hubback. 3. 6.35. 4. two series of 
vibrs. ab. 2 sees* each, with an interval of ab. 3 sees., the second series stronger. 
6. 5, the bed moved very decidedly, the iron posts striking the walls three 
times, though the distance between them in a state of rest is ab. 2 ins. 7. 
a very heavy train ; the so. preceded the first sh. but did not outlast it, nor 
was it observed during or after the second sh. 

1663. Northwich. — (Warrington Daily Guardian, Dec 18.) 3. bet 5.30 
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and 5.35. 5. several sees. 6. 5. 7. a loud and prolonged rumbling as of 
thunder. 

1554. Da — (Liverpool Courier, Dea 18.) 6. 5. 

1555. Rockferry, — Mr. K W. Cox.* 4. the motion, though quick, wa» 
not harsh, and resembled the jolting of a well-springed carriage over an 
uneven but not rugged road : the first imdulation was the strongest, and this 
was followed by 3 minor and 3 major imdulations alternately ; they ceased 
suddenly with a kind of slight shiver, g. W. to R with an apparent tend- 
ency to N.W. 5. 6 or 7 seca 6. 5. 7. at the first undulation there was 
a very deep, but not loud, humming noise, resembling the deepest bass note 
of a large organ played rather softly ; imm. the sh. passed away, the wx 
changed entirely and could be heard passing eastward, with a sharper noiae 
like the rushing of the sea wh. died grad. away. 

1556. Do. — Mr. W. H. Nicholson. 3. 5.33. 4. one series of vibra 5. 
15 to 20 sees. 6. 5. 

1557. Do. — Mr. J. C. Boston.! 3. 5.36. 4. a rather sharp swinging 
motion. 5. ab. 6 sees. 6. 5. 7. a peculiar rushing so. 

1558. Da — Mr. H. Eccles t (c by Mr. J. Lomas). 4. g. N. and S. 6. 
ab. 6 to 10 sees. 6. 5. 

1559. Do. — (c. by Mr. R W. Cox.) 4. two shs. felt at an interval of 2 
to 3 mins. [sic], the second sh. the fainter. 7. the noise weaker with the 
second sh. 

1560. Runcorn, — Mr. A. Timmins.* 3. 5.30. 5. very few sees. 6. 
< 4. 7. no. 

1561. Do. — Mr. Buck t (Manchester Guardian, Dec. 18). 6. 5. 

1562. Sale, — Anon.* (Do.) 3. ab. 5.30. 4. motion lateral g. R to 
W. 5. 1 or 2 sees. 6. < 4. 

1563. Do. — (Stalybridye Reporter, Dec 19 T) 4. a lateral shaking. 
6. 5. 

1564. SandbacL — Rev. J. R Armitst^ad. 3. ab. 5.45. 4. atrem.mot 
like that made by a man or large animal under the bed. 5. ab. 30 sees. 
6. < 4. 7. no. 

1565. Seacombe, — Mrs. R Shilston.! 3. 5.35. 4. two shs. of equal 
int. ; during the second sk the jug rattled in the basin, f. yes. g, N. 
and S. 6. 5. 7. a rumbling Like a clap of thunder c with the sh. 

1566. Spital — (Liverpool Courier, Dec 18.) 3. 5.36. 4. two waves, 
wh. seemed to travel from N. to S. 5. 5 or 6 sees. 6. 5. 

1567. Swettenham, — Mr. R Whenery. 3. ab. 5.30. 4. an upward 
heave and noise wh. died away, f. by another heave with lateral motion after- 
wards. 5. 4 to 5 sees. 6. 5. 7. b. £ 2 sees. f. no. 

1568. Tarporley. — Anon. 3. ab. 5.30. 5. several sees. 6. < 4 : in 
one instance ornaments were shaken down. 

1569. Tarvin. — (Chester Chronicle, Dec 19.) 6. pr. 5. 

1570. Tilstone. — Rev. A. Grier.f 3. ab. half-way bet 5.30 and 6.35. 
4. a continuous movement of the bed as if some one were underneath moving 
it with his back. 5. ab. 4 sees. 6. 5. 7. no. 

1571. Timperley. — Mr. W. B. Brown. 3. 5.35. 4. 3 distinct shs., the 
first and third Ixjiiig ab. equal, the second lasting as long as the other two 
togetlier and much more decided. 5, ab. 4 sees. 6. 5. 7. no, but another 
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obs. lieard a noise as if a load of bricks were tipped against the end of liis 
house. 

1672. Da — Mr. G. A. Falkner. 3. 5.36. 4. 4 or 6 vibra. 5, 5 sees. 
6. 6. 

1673. Vicar^s Cross, — Mrs. P. Campbell f 3. 5.35. 4. ab. 6 horizontal 
vibra of equal int 6. pr. 5. 7. no : but by another oba the so. was 
heard. 

1574. Wallasey, — Anon.t {Liverpool Daily Posty Dec 18). 3. 5.30 
4. two very distinct vibra, the second following the first imm. 7. a noise 
like that wh. p. a violent storm of wind. 

1675. Waverton, — Mr. J. Dean t (Chester Chronicle, Dec 19), 3. 5.40. 
4. two series of vibra 

1576. Wilmshw, — Mr. W. Mannf {Manchester Courier, Dec 18). 

3. 5.36. 4. a continued vibr. 6. pr. 5. 

1677. Winnington Mount, — Mra A. H. Marsh. 3. ab, 5.40. 4, one 
seriea 5. 3 or 4 seca 6, 5. 7. a rumbling imm. after the sh. 

1578. Wreribury, — Rev. T. W. Norwood.! 4, a rocking motion of the 
bed ; according to other observers, there were two distinct sha 6, 5. 7. 
a heavy rumbling so. 

FLINTSHIRE 

1679. Bettesfield, — Mr. J. Roberts (c. by Mr. C. S. Dennis). 3. 5.30 a.m. 

4, a rolling motion. 5. 2 seca 6, 5. 7. before the sh. a rumbling so. 
like that of empty carriages detached and slowly approaching the station, 
and imm. before the sL a so. like that of a strong gust of wind. 

1580. Cilcain, — Rev. J. Felix.* 3, 5.35 or 5.40. 4, a heaving of the 
bed. g, £. to W. 6. 5. 7. a cart on the road outside the house. 

1581. Ewloe. — Mra J. Fox* (c by Mr. J. Lomas). 3. 5.40. 4. as 
there was a light in the room, the oba could see, as well as feel, the bed 
distinctly rocking, g. K to W. 5. quite 10 seca 6, 5. 7. a loud 
rushing so. as of wind and thunder, b. p. 

1582. Fenns Bank — ^Anon.* (c by Mr. C. S. Dennis). 3. 5.30. 4, a. 
yes, ab. 20 seca b, 3 vibra, one sec each, c, yes, ab. 30 seca f. no. 
6. <t 4. 7, a train passing, b. c c, c d, yea e. p., ab. 10 seca 
f, no. 

1583. Flint — Mr. Hugh Owen t (c by Mr. J. Lomas). 3, 5.34. 4. as 
if the bed were lifted underneath, apparently ab. 2 inchea 5. 5 or 6 seca 
6, 5. 7, a deep, dull rumbling, like heavy vehicular traffic passing, but 
duller. 

1584. at%n.— Capt F. S. Williamaf 3, ab. 5.30. 4. d, yea e. 
mid. 5. ab. 30 seca 6. 5. 7. d. yea e. c 

1585. Hawarden. — ^Dr. D. C. Burlingham.t 3, ab. 6.30. 4. as if the 
house were suddenly lifted up and then let down again. 6. 5. 

1586. Meliden, — Mr. P. W. Williama* 3.5.36. 4, a slight preliminary 
vibr. without any noise ; succeeded in ab. 2 to 3 seca by a loud rushing noise 
and a slight heaving and distinct vibr. of the bed, whose duration was >> 6 
or 7 seca 7. a rushing noise, as of wind in a forest, closely p. the second 
or main vibr. and died away with it 

I 
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1587. Mold. — {Chester Chronicle, Dec 19.) 6. 5. 

1688. Nantlys. — Mr. P. P. Pennant t 4. a continuous vibr., with two 
max., at l^eg. and end, of ab. the same int t, no. 5. 2 or 3 sees. 6. pr. 
6. 7. no, though the so. was noticed by other obeer\'era 

1689. Nerquis, — "F. F." (Liverpool Courier, Dec 19). 3. 5.40. 4. a 
smart sh 7. the sh. ace by a rumbling so. 

1590. Northop. — ^Anon-f (c by Rev. Canon T. Richardson). 3. 6.16. 
4. 6 vibrs., of equal int, as if some one were underneath the bed, lifting and 
tilting it 5. ab. 10 or 12 sees. 6. 6. 7. a rumbling so. 

1691. Do. — (County Herald, Holywell, Dec 24.) 3. ab. 5.36. 5. ab. 6 
sees. 6. 5? 

1592. Prestatyn, — Mr. J. T. Dawes.* 3. 5.31^. 4. 3 distinct quiver- 
ings, following imm. one upon another, not more than half a sec between 
each. g. pr. N.W. to S.E. 5. > 10 or 12 sees. 6. 5. 7. no. 

1593. Ehuddlan,—Rev. T. W. Vaughan.t 3. ab. 6.36 [sic], 4. a 
heaving of the bed, as if some one were underneath, and then a severe 
shaking, d. yea. e. mid. 5. perhaps 10 to 20 sees. 6. 6. 7. c fl ab. 
2 sees. d. yes. 

1594. Rhyl. — Mr. J. Wood.* 3. ab. 6.45. 4. as if shaken by some 
one roughly ; then a movement of the bed, £, after a brief interval, by the 
rattling of the window facing S. 5. > 3 sees. 6. 5. 7. no. 

1595. Do. — (Daily Chronicle, Dec 18.) 4, 7. a low moaning sa, after 
wh. the earth shook violently. 

1696. St. Asaph, — Anon, (c by Mr. B. Cunliffe). 3. 5.36. 6. 3 or 4 
sees. 6. 5. 

DENBIGHSHIRE 

1697. Abergele. — Rev. D. Evans.* 3. 6.35 A.M. 4. continuous vibrs. 
d. yes. e. mid. 5. ab. 30 sees. 

1698. Chirk. — Rev. R J. Evanaf 3. 5.35. 4. a continuous succession 
of ab. a dozen pushes or throbs. 5. ab. 6 or 6 sees. 6. 5. 7. no, but 
others heard slight rumblings. 

.1699. Coed-y-Glyn. — (c by Sir R E. Egerton.) 3. ab. 5.30. 4. sh. 
felt " We now observe some cracks in a wall which divides rooms on the 
E. side of the house. The direction of the wall is E. and W. The cracks 
seem recent and none of us remem1)er seeing them before. I think the 
cracks have been increased, if not caused, by some recent movement" 

1600. Colwyn Bay. — Mr. J. W. Richards f (c by Mr. A. O. Walker). 
3. 6.30. 4. b. 2 vibre., 1 or 2 sees. c. yes. f. na 6. 6. 7. a rushing 
so. f. by a kind of moaning noise. 

1601. Do. — Mr. J. R Bernard (c by Mr. J. Lomas). 3. 5.30. 4. g. 
K to W. 6. 5. 7. (ace. to other observers) the so. was like that of the 
firing of hea\y guns or the noise of blasting in quarries. 

1602. Denbigh. — Anon.t (Denbighshire Free Press, Denbigh, Dec 19). 
3. soon after 5.30. 5. at least 16 sees. 6. < 4. 7. the so. at first as if 
something heavy had fallen in the next room. 

1603. Dencen. — Rev. M. Hughes. 3. bet 6 and 6. 5. a few sees. 
6. <t 4. 
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1604. Galltfaenan. — Mr. J. P. Pritchard * (Denbighshire Free Pressy 
Denbigh, Dec 19). 3. 5.35. 4. g. N. and S. 5. fully 10 sees. 6. 5. 

1605. 6?om.— Mr. W. D. W. Griffith. 3. 5.40. 4. sh. felt. 7. no. 

1606. Qresford, — ^Mias J. M. Newoomct 3. bet 5.30 and 5.40. 4. 2 
shs., separated by an interval of several sees. : the first sh. by far the longer 
(perhaps 10 or 12 sees.), the bed rocked from side to side; the second sh. 
seemed to give only one slight rocking movement 6. 5. 7. no. 

1607. Do. — (Cheater Chronickj Dec. 19.) 4. the house shaken. 7. a 
loud rumbling noise. 

1608. Holt — ^Anon.* (c. by Mr. J. Lomas). 4. as if some one were lifting 
the bed and shaking it violently. 6. 5. 7. a peculiar hissing so., as if 
made by trees, grad. gaining in volume as it drew nearer, until it sounded as 
if a cart were passing over the feirmyard pavement 

1609. Do. — Mr. J. T. Sheppard (c. by Mr. J. Lomas). 3. 5.30. 4. the 
bed trembled. 7. as if a cart were going out of the yard. 

1610. Llangollen, — (Oswestry and Border Counties Advertiser j Dec 23.) 

3. ab. 5.30. 6. < 5. 

1611. Maes Ehioy. — Mrs. Birch.t 3. ab. 5.15. 6. 5. 7. the so. of a 
large dog scratching itself. 

1612. Pentre Voelas, — Rev. G. Williams.* 3. ab. 5.30. 4. a. yes, ab. 
1 sec b. 2 sha, the first lasting ab. 4 8ec& d. ye& e. inid. 6. 5. 7. 
a rumbling so. like a deep foghorn, d. loud at first and died away with 
the vibr. 

1613. Penycae. — (Oswestry and Border Counties Advertiser , Dec 23.) 
6. < 5. 7. a rumbling noise. 

1614. . Plas-y-nant, — (Denbighshire Free Press, Denbigh, Dec 19.) 3. 5.35. 

4. g. E. and W. 5. ab. 5 sees. 6. pr. 5. 

1615. RhewL — Mr. J. W. Kershaw. t 3. 5.31. 4. two series of several 
short waves separated by an interval of ab. 5 sees. g. W. to E. 

1616. Rhosllanerchrugog, — (Oswestry and Border Counties Advertiser, Dec 
23.) 3. ab. 5.30. 4. 3 or 4 rather prolonged jerks, the first one the most 
pronounced. 

1617. Ruabon, — Mrs. Eyton-Jone8.t 3. ab. 5.30. 4. two series of 
vibra, with ab. 6 seca bet d. yes. 6. 5. 7. thunder, d. yes. 

1618. Ruthin, — Rev. B. O. Jones. 3. 5.30. 5. ab. 2 sees. 6. 5 ? 7. 
a rumbling heaird both before and after the sh. 

1619. Trefnant. — Mr. F. Rees. 4. a severe sh. g. S. to N. 

1620. Wrexham. — Mr. W. Rogers. 3. 5.35. 4. b. 4 vibrs. c. yea 
g, S. to N. 6. 5. 7. rolling thunder, b. p. ab. 3 seca 

1621. Do. — (Montgomery County Times, Welshpool, Dec 19.) 3.- 5.32. 

6. 5. 

1622. 'Do,—r(Standard, Dec 18.) 6. 5. 7. the sL ace by grating, 
roaring noisea 
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1623. Abermule.—Ur. T. Frylor t (c by Mr. C. S. Dennia). 3. 
5.32 A.M. 4. trem. mot 7. a train passing. 
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1624. Afonwen, — (Denbighshire Free Press^ Denbigli, Dec. 19.) 3, ab. 
5.45. 6. 5. 7. a rumbling noise, as of distant thunder, b. p. 

1625. Berriew, — (Montgomery County TimeSy Welshpool, Dec. 19.) 6. 7 ? 

1626. Caersws. — Rev. 0. Williams* (c. by Mr. R Snow). 3. 5.34. 4. 
5 or 6 horizontal vibrs., lasting ab. 1^ sees., f. by a trem. mot for ab. 1 sec, 
wh. seemed more intense, f. no. 5. ab. 2^ sees. 6. 5. 7. no so. heard 
until the sh. was dying away, and there was then a very low noise, some- 
thing like that of a train crossing a distant wooden bridge ; it only lasted a 
very short time. 

1627. Cemmaes, — Mr. J. BradwelL* 3. 5.30. 4. the bed rocked. 5. 
ab. 5 sees. 6. 5. 7. a rush of water, as of a waterfall b. p. 

1628. Do. — (c by Mr. Y. M. Jones-Humphreys.) 3. 5.30. 4. d. yes. 

6. 5. 7. the eq. began with a rumbling as of underground thunder. 

1629. Cemmaes Road, — Miss H. E. Jones. 3. 5.30. 4. d. yes. e. 
mid. 5. ab. 60 sees. 6. 5. 7. a heavily-laden waggon going over stones. 
b. p. c. c. d. yes. e. p. f. yes. 

1630. Do. — Mr. T. H. Penrose* (c. by Mr. C. S. Dennis). 3. ab. 5.30. 

4. one series, d. yes. e. mid. 5. ab. 5 sees. 6. 4. 7. thunder, d. 
yes. e. c. 

1631. Oarthbeibio, — Rev. J. R Robertaf 4. d. yes. 6. pr. 5. 7. a 
dull roaring so. like that of a chimney on fire. d. yes. 

1632. Qarthmyl — (Montgomery County Times^ Welshpool, Dec. 19.) 6. 7 ? 

1633. GuilsfielcL — Rev. J. S. Lewis.! 3. bet 5.30 and 5.40. 6. 5. 

7. a heavy train passing, b. p. c. f. a few sees. d. died away 
quickly. 

1634. Llanbrynmair, — Mr. R Howell* (c. by Mr. C. S. Dennis). 3. 
ab. 5.30. 5. 2 sees. 6. 4. 7. no. 

1635« Do. — (Oswestry and Border Counties Advertiser, Dea 23.) 4, sh. 
felt 7. the sh. was ace by a low rumbling so., as of " bones falling pell- 
mell, but with a deeper so." 

1636. Llandinam, — Mr. J. Woosnam * (c. by Mr. C. S. Dennis). 3, 
5.32. 4. a. yes, 6 or 7 sees. b. 2 prin. vibrs. ab. 4 sees. c. yes, ab. 
2 sec& d. yes. e. mid. f. yes. 5. 10 or 12 sees. 6. 5. 7. a heavy 
mineral train passing at a short distance, b. p. 6 or 7 sees. c. c. nearly. 
d. yes. e. p. 2 sees. f. yes. 

1637. Do. — Mr. W. Woosnam.* 3. ab. 5.15. 4. as if something 
heavy came in contact with the bed-posts, then there were 3 distinct heaves, 
as if some one were under the bed. 6. 5. 7. so. heard. 

1638. Llandrindod. — Anon.* (c. by Mr. A- Stone). 3. 5.40. 4. the 
bed suddenly began to rock and sway, as though some one underneath lifted 
it bodily ; 6 or 7 distinct waves. 6. < 5. 7. the obs. fancied there was a 
slight rumbling. 

1639. Llandrinio. — Rev. D. R Thoma&f 6. 5. 

1640. Llanerfyl. — (Oswestry and Border Counties Advertiser , Dec. 23.) 

5. 10 sees. 6. 4. 

1641. Llanfair. — (Montgomery County Times, AVelshpool, Dec. 19.) 3, 
ab. 4.50. 5. several sees. 6. < 4. 

1642. Llanfechain. — Miss M. Da vies * (c. by Mr. C. S. Dennis). 3. 
5.30. 4. the kind of slight shaking that a heavy train coming into the 
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station would cause. 5. ab. 12 sees. 6. < 4. 7. a heavy train coming 
into the station. 

1643. Llanfyllin, — Mr. F. Felix Jone&t 3. 5.30. 4. 3 waves, d. 
yes. e. mid. f. no. 5. ab. 5 seca 6. 7 ? 7. no, but (according to 
other observers) a so. like the rumbling of thunder p. the sh. 

1644. Llangurig. — Rev. T. H. Hughes.! 3. bet 5 and 6. 4. the 
sensation was as though a heavy cartload of coals was being tipped. 5. a 
few sees. 6. 4. 

1645. Do. — (Oswestry and Border Counties Advertiser ^ Dec. 23.) 6. pieces 
of earthenware were thrown down and broken, beds were felt to rock to and 
fro. 

1646. Llangynog, — (c. by Rev. 0. Jones.) 3. ab. 5.30 or a little later. 4. 
the movement grad. incr. in int 7. a rumbling so., ending in a kind of 
moan, p. the sh. 

1647. Llanidloes. — Rev. E. 0. Jones. 3. ab. 5.30. 4. several vibrs., 
apparently of the same int. throughout 6. pr. 6. 7. the whizzing of 
large winds (another obs., just waking, thought a heavy waggon was coming 
up the drive) ; the so. stopped suddenly, and was quite over well before the 
vibra began. 

1648. Do. — Mr. H. Dulaton t (c by Mr. C. S. Dennis). 3. bet 5.30 
and 5.35. 4. a. yes, 3 to 5 sees. b. pr. a dozen, ab. 3 sees. 6. 5. 7. 
like a goods-train coining into the station and running on hard frosty 
ground, and ending like dead buffer waggons bumping when pulled up by a 
steam brake ; the so. travelled northward, b. p. ab. 2 or 3 sees. e. p. > I sec. 

1649. Da — (Montgomeryshire EchOj Llanidloes, Dec. 19.) 3. ab. 5.30. 

4. several sha following one another in quick succession. 6. < 5. 7. the 
shs. were ace. by a loud rumbling noise, as if large masses of snow were 
thrown off high roofs to the ground. 

1650. Llanllugan. — Rev. C. Williams. 6. the churchyard wall, wh. was 
in a dilapidated state, was extensively damaged on the morning of Dec. 17. 

1651. Llansaintfraid. — (c. by Rev. T. H. Lloyd.) 3. 5.30. 4. the bed 
shook and rose. 6. 5. 

1652. Do. — A. Lewi&t 3. ab. 5.30. 4. many vibra f. yea g. also 
a horizontal movement, N. to S. 6. 5 ? 7. distant thunder or a passing 
train, b. e. c. c d. yea 

1653. Machynlleth.— Ut. T. Clayton t (c by Rev. T. W. Trevor). 3. 
5.30. 4. two motions, the second more violent ; the house seemed to sway 
more than 2 ina 6. 5. [the house is built on very soft ground, clayey 
rather than peaty.] 

1654. Do.— Mr. A. Harris* (c. by Rev. T. W. Trevor). 3. 5.30. 4. g. 
S.E. to N.W. 5. ab. 30 seca 6. 5 ? 7. no. 

1655. Do.— Mr. W. K Evans t (c. by Rev. T. W. Trevor). 3. ab. 5.30. 

5. 4 or 5 seca 7. no. 

1656. Do. — Mr. J. Morris* (c. by Rev. T. W. Trevor). 3. ab. 5.30. 5. 
a few seca 6. 5 ? 

1657. Do. — (Montgomeryshire Echo^ Llanidloes, Dec 19.) 3. ab. 5.35. 
5. ab. 3 seca 6. 5. 7. " the eq. was sharp and loud." 

1658. Maesbrook — Mr. T. Davies (c. by Mr. C. S. Dennis). 6. a crack 
was made in a house, and plates were shaken from the racka 
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1659. Meifod. — Mr. M. D. Morris* (c. by Mr. A. George). 3. 6.32. 4. 
like the rocking of a cradle ; only one series. 5. 3 8ec& 6. 7 ? 7. a so. 
like rats in the ceiling p. the rocking ; at the end of the sL there was a 
rambling so. like distant thunder. 

1660. Do. — Mr. R R Lewis* (c. by Mr. J. S. Greene). 3. ab. 6.36. 
4. a rolling sensation. 6. ab. 20 seca 6. 5. 7. d. yea e. £ almost 
imuL f. slightly. 

1661. Do. — Mrs. L M. Luxmoore. 3. 5.30. 4. the sL in two distinct 
parts, first rocking and then trembling. 6. 6. 7. a rumbling so. heard by 
othera 

1662. MeUington,—yLT, P. Wrightf 3. ab. 5.30. 4. the vibr. like that 
caused by a traction-engine passing down the street 6. < 5. 7. no. 

1663. Montgomery.'^Ostoedry and Border Counties Advertiser, Dec 23.) 
4. a succession of distinct sha 6. < 4. 7. the sh. was ace. by a rumb- 
ling so. 

1664. Newtown. — Rev. R A. Fishboume.t 3. ab. 5.32. 4. a violent 
.shaking, f. no. 5. ab. 5 sees. 6. 5. 

1665. Do. — Mr. W. Cooke.* 3. 5.32. 4. a rising, ace. or inun. f. 
by a violent shaking, of the bed ; £ in 1 or 2 seca by another sh. stronger 
than the first g. S.£. to N.W. 5. > ^ min. 6. 5. 7. a noise like an 
explosion £ in 1 or 2 seca by a rising of the bed ; the sh. passed away with 
a noise like the fluttering of a large bird. 

1666. Do. — (Montgomery County Times, Welshpool, Dec 19.) 3, ab. 
5.30. 6. ab. 10 or 15 seca 6. 5. 

1667. T>o.— (Daily News, Dea 18.) 6. 7? 

1668. Penyhont/awr, — Mr. J. E. Jackson, f 3. 5.30. 4. b. 3 vibrs. 5. 
ab. 3 seca 6. 5. 7. a heavy waggon coming down a hilL d. yea 

1669. Scafell Station, — Mrs. Jarman. 3. 5.10. 4. d. yea e. mid. 6. 6. 

1670. Trefeglwys, — Rev. K Edwarda* 3. bet 5.30 and 5.35. 4, g. 
W. to E. 5. 5 or 6 seca 6. < 4, in one house a book fell from the shelf. 
7. a noise, like that of a distant hooter, wh. lasted ab. 4 or 5 seca ; in ab. 
6 seca it was £ by a trembling so. and a violent shaking, wh. lasted ab. 6 
or 6 seca and deer. grad. 

1671. Tregynon. — (Montgomery County Tim^, Welshpool, Dec 19.) 3. 
ab. 5.30. 6. 5. 7. the sh. was p. by a low rumbling so. 

1672. Trewem. — (Oswestry and Border Counties Advertiser, Dec 23.) 3, 
bet 5 and 6. 4. 2 or 3 sha 5. 4 or 5 seca 6. < 5, in some bouses 
plates and dishes were thrown off the shelvea 

1673. Tylwch, — Mr. J. Pryce (c by Mr. C. S. Dennis). 3. 5.35. 5, ab. 
10 seca 6. 4. 7. no. 

1674. IFelshpool — {Montgomery County Times, Welshpool, Dec 19.) 3. 
5.40. 6. "< 5. 7. noise heard in several casea 

1676. Do. — (Shrewsbury Chronicle, Dec 18.) 3. l>et 5.30 and 5.40. 5. 
several seca 6. 5. 



GLAMORGAN 
1676. Aheravon. — Rev. H. Morris. t 3. ab. 6.30 A.M. 4. 2 prin. vibrSb, 
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with a few sees, intervening. 6. pr. 5. 7, the so. £ the sh. was loud, and 
then decreased. 

1677. Do. — {S, Wales Daily News, Cardiff, Dec. 18.) 3. ab. 5.30. 6. 
ab. 10 sees. 6. pr. 6. 

1678. Aberdare. — (c. by Mr. W. O'Connor, F.G.S.) 3. 6.40. 5. ab. 6 
gees. 6. 5. 7. a locomotive passing in front of the house at a good speed. 

1679. Do. — Mrs. W. Thomas t (c by Mr. D. J. A. Rees). 3. ab. 6.30. 
5. ab. 6 sees. 

1680. Ask Hall — Mr. Tudor Owen* (Western Mail, Cardiff, Dea 18). 
3. a few seca before 6.36. 6. 6. 

1681. Bedlinog, — Mr. T. C. Thomas. 3. 5.30. 4. one continuous trem. 
mot. 5. ab. 3 sees. 6. 5. 7. the sh. was ace by a slight rumbling so 
like that of a passing gust of wind. c. £ ab. 2 sees. 

1682. Bridgend. — Mr. T. G. Smith. 3. 5.30. 4. the bed shook hori- 
zontally and seemed to shiver. 5. 3 sees. 6. 6. 7. no. 

1683. Do. — {Western Mail, Cardiff, Dec. 18.) 3. ab. 6.30. 6. 5. 

1684. Caerphilly. — (c. by Mr. Gavin H. Jack, F.G.S.) 3. ab. 5.30. 4. 
a. yes, a fraction of a sec b. < 6 vibrs. c. no. d. yes. e. mid. f. no. 
5. ab. 3 sees. 6. < 4. 7. no. 

1685. Do. — (S. Wales Daily News, Cardiff, Dec. 18.) 3. ab. 5.30. 4. g. 

5. to N. 6. •< 5. 7. the vibr. was ace by a rumbling so. 

1686. Cardiff. — Mr. A. Mee, F.RA.S.t 3. 5.32. 4. a sharp vibratory 
movement, as though a traction-engine were passing. 5. ab. 10 sees. 6. 
-< 4. 7. no. 

1687. Do. — S. M. Price. t 3. 5. 30 J. 4. the sh. swayed a heavy ward- 
robe and then rocked the bed 2 or 3 times, f. yes. 5. ab. 5 sees. 6. 5. 

1688. Do. — Mr. W. H. Banner.* 3. ab. 6.32. 4. the movement began 
with several vibrs., wh. grad. died away ; an upward movement first felt, 
then a sort of rolling movement 6. 6. 7. a heavy train passing, b. c. 
c. p. 

1689. Do. — Mr. W. Hartf 3. ab. 5.30. 4. awakened by doors and 
windows vibrating, then the bed heaved up on one side 3 times in succession. 
g. N. to S. 5. ab. 16 sees. 6. 5. 

1690. Do. — Mr. S. Shedden.t 3. 6.34J. 4. a rolling motion £ by 
trem. mot 5. 2 to 6 sees. 6. 5. 7. no. 

1691. Do.— Mr. Spiridion (S. WaUs Daily News, Cardiff, Dec. 18). 3. 
5.40. 4. 3 series of 4 vibrs. each, the interval bet the first two series being 
3 sees., the last series the strongest 5. 16 to 20 sees. 6. " I carefully 
examined all the pictures on the walls of my house this morning, and I find 
only that two miniatures suspended by a brass ring on a fine nail are out of 
the perpendicular, and these are on a wall nmning from S.E. to N.W." 

1692. Do.— Aid. Sanders* (S. Wales Daily News, Caidiff, Dec 18). 3. 
ab. 6.30. 6. < 4. 7. a strange deep sort of groan. 

1693. Do. — ^Mr. E. Parker (S. Wales Daily News, Cardiff, Dec 18). 

6. 6. 

1694. Do.— Mr. U. Rogers (Western Mail, Cardiff, Dec 18). 4. g, W. 
to R 6. <t 4. 

1695. Do. — Mr. J. R Winn* (Do.). 3. just after 6.30. 5. ab. 20 sees. 
6. 5. 
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1696. Do. — (Do.) 3. 5.30. 6. 5. 7. the depositing of a ton weight 
of goods on the landing outside. 

1697. Dinas Potm.— Mr. N. Lattey {Western Mail, Cardiff, Dec 18). 
4. 2 8h& 6. 5. 

1698. Dowlau,—UT. T. F. Price t (c by Mr. J. Gait). 3. 5.30. 5. ab. 
5 or 6 sees. 6. < 4. 7. a low rumbling so. £ the sh. 

1699. Dowlais Top Station. — Mr. T. L. Davies (c. by Mr. J. Gait). 3. ab. 
5.30. 5. ab. 2 sees. 6. < 4. 

1700. Fonmon. — Mr. G. Hancock* (c. by Mr. 0. H. Jones). 3. ab. 5.30. 
6. 5. 

1701. GaHh HUL—Ut. J. L. Wheatley t (Western Mail, Cardiflf, Dec 
18). 3. ab. 5. 4. 2 series of vibrs. 7. a rumbling noise, as of a heavily- 
laden waggon, p. each series. 

1702. Glyn Neath — Mr. A. R Elcock (c by Rev. J. L. Thomas). 3. 
5.33. 4. a. yes, ab. 30 sees. b. one series of prin. vibrs., ab. 20 sees. c. 
yes, a little over 30 sees. d. yes. e. mid. f. yes. 6. 5. 7. the paaaing 
of a heavy train ; the so. continued during the vibr. d. yes. e. c fl 
thunder at a distance. 

1703. Hirwain. — Mr. J. W. Morgan.* 3. 5.35. 4. a. no. b. 3 sharp 
vibrs. [series ?], the two first most intense in rapid succession, the last vibr. 
lasting quite 8 sees. e.. beg. g. W. to E. 5. aU 12 sees. 6. 5. 7. the 
discharge of heavy artillery, b. c 

1704. Kmfig Hall— {Western Mail, Cardiff, Dec 18.) 3. ab. 5.30. 5. 
ab. 6. secsw 6. 6 ? 

1705. Llandaff. — Mr. T. H. Bailey.* 3. 5.30. 4. 2 prominent vibiSw, 
ab. 2 sees, each, trem. mot bet. them. e. beg. and end. f. no. 5. ab. 7 
or 8 sees, [so that interval must have been ab. 3 or 4 sees.]. 6. 4. 7. no. 

1706. Do.— Mr. T. C. Thomas (Western Mail, Cardiff, Dec 18). 3. 5.36. 

6. 5. 7. just as the oscillation was about to cease, a deep so., resembling a 
heavy dull thud, was heard. 

1707. Do.— Mr. Ashby* (S. Wales Daily News, Cardiff, Dec 18). 3. 
5.38. 5. ab. 7 sees. 6. < 4. 7. the sh. ace by a rumbling so. 

1708. Do. — Mr. W. Reece (Do.). 4. the tremor like that caused by a 
very heavy waggon passing. 5. ab. 12 or 15 8ec& 6. 5. 7. a heavy 
rumbling so. ace the sh. 

1709. Llandow. — (c by Rev. AV. J. Edwards.) 3. fix)m 5 to 5.30. 4. 
sh. felt 7. the sh. ace for some time by a rumbling noise 

1710. Llangynvjyd. — Rev. S. Jackson, 3. 5.34. 4. one series of vibrs., 
without any perceptible change of int f. no. 5. 3 or 4 sees. 6. < 4. 

7. no. 

1711. Llanilid. — ^Anon.* (c by Rev. J. Moigan). 3. l)et 5 and 5.30. 
4. the bed swayed from side to side. 5. not many sees. 6. 5. 7. the 
mutter of thunder. 

1712. Llantwit Vardre. — Mr. W. T. O. Jones.* 3. ab. 5.35. 4, the 
vibrs. commenced softly and incr., then dim. a little and incr. until it became 
stronger than at first f. yes. g. W. to E. 5. 40 to 45 sees. 6. 5. 

1713. Do. — Mr. T. C. S. Brendon. 3. 5.30. 4. a. no. b. 3 vibrs., 
ab. 5 sees. c. yes, ab. 5 sees. f. no. 6. ab. 10 sees. 6. 5. 7. no. 

1714. Llanvahon. — N. Leigh. 3. ab. 5.30. 5. 10 or 15 sees. 6. 5. 
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7. a heavy waggon passing; the so. p. the sh., lasting 10 or 15 sees., it 
became grad. louder and then died away. 

1715. Loughor, — (c. by Rev. D. T. Jones). 3. bet 5.20 and 5.30. 5. 
a few sees. 7. so. heard. 

1716. Marcross. — Rev. P. W. Joneaf 5. ab. 3 sees. 6. 5. 

1717. Merihyr TydviL—Ur. C. Williams, F.G.S. 3. 5.20. 4. 2 dis- 
tinct sh&, the first stronger, the interval bet 1 or 2 sees. 5. ab. 3 sees. 

6. 5. 7. a subterranean thunder-rolL b. p. imm. 

1718. Do,— (Western Mail, Cardiff, Dec. 18.) 3. 5.30. 5. 8 to 10 
sees. 6. < 5 ; at the Great Western Railway Station, the stationary 
carriages were observed to oscillate and were almost set going along the line. 

1719. Morm^on.— (Do.) 6. 5. 

1720. Mountain Ask — Mr. M. Morgan.* 3. 5.35. 4. trem. mot only, 
of the same int throughout f. no. 5. ab. 10 sees. 6. < 4. 7. at first 
as if a strong wind were pressing against the door, changing into a peculiar 
moaning sa, and dying away with the vibrs. 

1721. Mumbles, — Mr. A. Paton* (Herald of Wales, Swansea, Dec. 19). 
3. ab. 5.30. 5. several seca 6. pr. 5. 

1722. Nantymoel. — Mr. H. Job.* 3. ab. 5.35. 4. a. yes. b. one series, 
5 or 6 sec& c. no. d. yes. e. mid. 6. pr. 5. 7. a rumbling so. 
b. c. c. c. 

1723. Neath— Ut. H. T. Harries.* 3. 5.33.* 4. a. yes, ab. 4 sees. 
b. one series, ab. 8 sees. c. yes, ab. 8 sees. cL yes. £ ye& g. S.E. to 
N.W. 5. ab. 20 sees. 6. 5. 7. somewhat resembling a hurricane; the 
so. seemed uniformly loud, beginning at the moment the sh. reached its 
greatest int and lasting perhaps 4 or 5 sees, after the sL had entirely 
ceased. 

1724. Do. — {8, Wales Daily News, Cardiff, Dec. 18.) 7. the sh. was 
ace. by a rumbling noise like that produced by the movement of heavy 
ordnance. 

1725. Newton, — Rev. S. Jones. t 3. ab. 5.40. 4. a general tremble. 
5. bet 1 and 2 sees. 7. a sa, as of a train passing, heard by other 
observers. 

1726. Penarth, — Mr. G. G. Pike.t 3. 5.40. 4. only one sh., not a 
rocking, but a severe trembling. 5. ab. 10 sees. 7. a heavy, harsh, low, 
grating so., like that of vast masses of rock Mling from a great height and 
crushing against each other in their descent, only much deeper ; the so. was 
heard first ab. 4 sees, before the sh. and throughout the same. c. c. 

1727. Do.— Mr. J. Weaver* {Western Mail, Cardiff, Dec. 18). 4. the 
bed trembled. 7. no. 

1728. Pencoed, — Mr. A. Smith. 3. 5.35. 4. a. no. b. 3 prin. vibrs., 
4 sec& c. yes, ab. 1 sec. 6. pr. 6. 7. a train passing, b. p. ab. 1 sec 
d. yes. f. na 

1729. Pendoylan. — Rev. T. H. Lewiaf 3. 5.30. 4. 2 series of vibrs. 

7. a so. was heaid. with the first series. 

1730. PenlUrgaer, — Sir J. T. D. Llewellyn, Bart.t 3. 5.35. 4. g. 
S.K to N.W. 5. 1 or 2 sees. 6. 5. 7. na 

1731. Penmiaen, — Miss M. Bowenf (c by Miss E. A. Bostock). 3. ab. 
5.35. 6. 6 ? 7. a rumbling and hissing so. t the sh. 
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1732. Pentre,—UT, W. O'Connor, F.G.S. 3. 5.31 or 5.32. 4. the 
vibrs. of nearly equal strength. 5. 6 sees. 6. 5. 7. a heavy dray going 
over a newly macadamised road. b. a ab. c. c. ab. 

1733. Peterston- super 'Ely, — Mr. C. Waring* (Western Mail, Cardiff, 
Dec. 18). 3. 5.35. 5. ab. 10 sees. 6. 5. 

1734. Pontlottyn,—UT. J. Powell t (c by Mr. J. Gait). 3. ab. 5.30. 4. 
the bed was shaken regularly and violently in a horizontal direction. 5. ab. 
8 sees. 6. 5. 7. no. 

1735. Pontypridd. — Mr. J. B. Harris.! 3. 5.33. 4. b. 3 vibrs., ab. 10 
sees. c. yes, ab. 8 sees. d. little, if any, difference in int 6. < 5. 

1736. Do. — Mr. F. R WiUiamat 3. 5.30. 4. a tremulous shaking of 
the bed. 5. ab. 4 sec& 6. 5. 7. no. 

1737. Do.— (fif. IFaUss Daily News, Cardiff, Dec. 18.) 3. 5.30. 4. 3 
distinct and severe shs. 6. 5. 

1738. Do.— (Do.) 3. 5.36. 6. pr. 6. 

1739. Porthcawl. — ^Anon. 3. 5.22. 4. a. yes, ab. 2 sees. b. one series, 
ab. 4 sees. c. yes, ab. 3 sees. d. ye& e. mid. 6. a chimney of a house 
situated on the New Road was cracked. 7. a heavy cart passing, b. f. 
c. c d. yes. e. c 

1740. Do.— Mr. T. Cook (a by Mr. C. Dalby). 3. 5.25. 4. b. 2 vibra 
of ab. the same duration, c. gradual settling down, ab. 10 sees. e. b^. 
g. E. to W. 6. 5. 7. a rumbling so., as if a heavy waggon were passing, 
p. the sh. ab. 6 seca [the sa apparently ended as the sh. began]. 

1741. Do.— (5. IFales Daily News, Cardiff, Dee. 18.) 3. ab. 5.20. 5. a 
few sees. 6. pr. 6. 

1742. Porthkerry.—(c by Rev. Canon K R Allen.) 3. 5.40. 4. sh. 
felt. 

1743. Pyle. — Mr. J. Felton, jun.* 3. ab. 5.37. 4. one sh. grad. in- 
creasing, dying away sHghtly, increasing again, and then dying away alto- 
gether; a smooth quick shaking, ab. 5 vibrs. to a second. 5. ab. 7 sees. 
6. 6. 7. no, but two other obs. (who were both awake) heard a noise as of 
a passing gust of wind, coming from the N. and dying away to the S. b. f. 
1 or 2 sees. 

1744. St, Brides Major,— Anon* (c by Rev. T. Jones). 3. ab. 6. 
6. < 4. 7. a rumbling noise, wh. lasted a few sees. 

1745. St, Fagans.—1AT. R U. David t (c by Rev. W. David). 3. 5.30. 
4. the bed rose, and then seemed to move ab. an inch towards the W. and 
back again, c, yes. 5. ab. 10 sees. 6. 5. 7. the so. only lasted a few 
sees, after the obs. awoke. 

1746. St, Nicholas, — K G. Bruce.* 3. ab. 6.35. 4. two distinct vibra 
from N. to S., such as might be made by a heavy cart passing. 5. a very 
few sees. 6. 4 ? 7. a so. like a distant explosion in the N., £ by two dis- 
tinct rumbling vibrs. 

1747. Sketty, — {Herald of Wales, Swansea, Dec 19.) 3. ab. 5.30. 4. 
the house distinctly shook. 7, a rumbling noise. 

1748. Swansea. — Mr. T. Robinson.t 4. a vibr. like that caused by the 
rolling of a goods-train. 6. -< 4. 7. a heavy vehicle passing. 

1749. Do.— Mr. D. J. A. Rees. 3. 5.40. 6. 5 ? 

1750. Do.— Mr. H. AVatkins t {S. Wales Daily News, Cardiff, Dec. 18, and 
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Herald of IFales, Swansea, Dec. 19). 3. 6.36. 4. two series, the first 
stronger : the first sh. consisted of an upheaval of the house and then it 
subsided quietly and gently; very soon after came the second sh., more 
gentle than the first, merely a shaking to and fro without any upheaval, 
and, looking at the wall, the obs. saw it wave to and fro. 6. 5. 7. an 
extraordinary noise. 

1751. Do.— Mr. W. AVatkins, J.P.* (Herald of WaUs, Swansea, Dec. 19). 
3. ab. 5.25. 4. as if a steam-roller were passing along the street 5. 2 or 
3 sees. 

1762. Tongwynlais, — {Western Mail, Cardiff, Dec 18.) 6. pr. 5. 

1763. We$t Cross, — Miss M. Bassett* 3. 5.30. 4. a wavy lateral 
movement of the bed, £ soon after by a trembling kind of sh. 6. 5. 
7. no. 

1764. Ystrad Rhondda, — {S. Wales Daily Neics, Cardiff, Dec. 18.) 
3. 6.30. 4. a wave-like motion. 5. ab. 10 sees. 6. 5. 



CORNWALL 

1766. Bosvathick — Mr. G. Fugler. 3. ab. 5.30 A.M. 4. a slight vibr. 
6. 4. 7. distant thunder. 

1756. Launceston. — (Western Weekly Mercury , Plymouth, Dec 19.) 
4. sL distinctly felt 

1757. Liskeard. — (Do.). 4. sh. distinctly felt 7. in one or two cases 
a distant rumbling so. was heard. 

1758. Lostwithiel — Mr. J. J. Pease (Western Morning News, Plymouth, 
Dec. 19). 4. a distinct sL 5. ab. 15 sees. 6. pr. 4. 

1769. Penzance. — Mrs. Vigurs.* 3. bet 5.15 and 5.30. 6. 4 or 5, 
pr. 4. 

1760. Do. — Anon.t (c. by Rev. T. P. Moreton). 3. bet 5.30 and 5.40. 
4. the bed shook. 7. no. 

1761. Trevone. — Mrs. Miller.* 3. ab. 5.30. 6. 4. 



DEVON 

1762. Annery. — Mr. H. Santon-t 3. bet 5 and 6 A.M. 4. the bed 
shook as if a heavy luggage-train had passed near the house. 5. ab. a min. 

6. <4, 

1763. Arlington. — Lady Chichester. 3. 5.40. 4. the bed felt as if 
heaved up and then the whole house trembled. 5. ab. 30 sees. 6. 5 ; some 
whips on a bracket on a bedroom wall fell off. 7. like the rushing of wind 
to some observers, to others like the so. of heavy waggons passing ; if any- 
thing, the so. p. the upheaval, but all was quiet during the trembling. 

1764. Axminster. — Mrs. A. P. Rogers. t 3. 5.35. 5. ab. 60 sees. 6. 5. 

7. no. 

1765. Do. — (Pulman's Weekly News, Yeovil, Dec. 24.) 3. 5.33. 6. 5. 

1766. Do. — (Somerset County Herald, Taimton, Dec 19.) 6. < 4. 7. a 
low rumbling so. 
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1767. Axmouth. — Mr. B. J. M. Donne. 3. ab. 5.30. 4. like 3 bumpa 
or heavy footfalls, increasing in int 6. < 4. 

1768. Bampton, — Miss L. A. Dart* 3. 5.33. 4. a rapid vibratory- 
motion ; the sh. consisted of two parts separated by an interval of ab. 5 sees., 
the second part stronger. 5. 20 to 30 sees. 6. 5. 7. a very heavy vehicle 
passing ; the so. c. with the sh. 

1769. Do. — Rev. H. F. Holmes. 3. ab. 5.30. 4. an undulating motion, 
g, W. to E. 7. a sort of hissing, windy so. 

1770. Barnstaple. — Mr. A. C. King.* 3. 5.34. 4. there was one sh. 
proper, and, after an interval of ab. 15 sees., a very slight trembling occurred. 
g. W.N.W. to E.S.E. 6. fully 10 sees, [the first partj 6. 5 ; the glass 
doors of a bookcase (feeing due W.) were thrown open. 7. no. 

1771. Do. — Mr. H. J. Knott* 3. 5.29. 4. only one sh. 6. ab. 10 
or 15 sees. 6. < 4. 7. a large empty waggon going over a rough road, 
b. p. 1 or 2 sees. c. c 

1772. Bere Alston, — Mr. C. W. Croft* {Western Morning News, Ply- 
mouth, Dec. 19). 3. ab. 5.30. 4. the room shook as though some one had 
walked heavily across the floor. 6. pr. 5. 

1773. Bideford.—UT. W. Squibb.* 3. 5.33. 4. a. a slight vibr. for a 
sec. b. f. by an upheaval, the tower [of the Bideford Bar Lighthouse] 
appearing to rise and fall, rather than vibrate, for ab. 7 sec& c no. d. yes. 
e. mid. 6. 5. 7. a very loud rumbling like that of a heavy waggon paasing 
over the paving, b. p. ab. 1 sec. cad. yes. e. c. ab. f, no. 

1774. Do. — Mr. F. A. Trevan. 3. 5.33. 4. a continuous trem. vibr. 

5. 20 to 30 sees. 6. 5. 

1775. Do. — Rev. G. Bennett t 4. a rolling and heaving movement, 
quicker than that of a boat g. N. and S. 5. ab. 7 sees. 6. 5. 

1776. Do. — Miss Cadd. 3. 5.35. 4. the bed moved up and down. 

6. 5. 7. a traction-engine passing. 

1777. Do. — I. A. Bowlea 3. bet 5.30 and 5.45. 4. a distinct tremor. 
6. •< 4. 7. a nmibling so. like that of a traction-engine passing, £ by 
the tremor. 

1778. Bow Station, — Mr. A. N. Webb. 3. 5.32. 4. an undulating 
vibr. 5. 2 or 3 sees. 7. no. 

1779. Buckland,—M.T. W, K P. Bastard.f 6. 5 ? 7. a dull rumble 
something like a switchback railway passing; the so. rose and fell quite 
regularly. 

1780. BudUigh Salterton, — Mr. K L LayanL* 3. 5.31. 4. 3 distinct 
triple [semi-] vibrs. g. W. to K 

1781. Ghagford. — Mr. C. Hayter-Hames-t 3. 5.35. 5. 15 to 30 sees. 
6. 5. 7. a great rumbling, b. p. ab. 15 sees. 

1782. Chvdleigh. — Anon.t (e. by Mr. R Long). 3. ab. 5. 4. the bed 
swayed to and fro as though in a ship at sea. 6. 5. 

1783. Do. — S. K Whiteway.* 3. ab. 5.40. 4. two series, separated by 
a very brief interval 7. no. 

1784. Churchstanton. — Rev. A. D. Taylor. 3. 5.34. 4. a horizontal 
vibr. ; two sha, interval bet them ab. 30 sees., the first by far the stronger. 
5. ab. 8 or 9 seca 6. 4. 7. no. 

1785. Colyton, — Anon.f (e. by Mrs. Sharland). 3. 5.30. 6. 5 ? 
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1786. Comwood. — Anon.* {Western Weekly Mercury, Plymouth, Dec. 19). 
3. ab. 5.30. 4. eh. felt 

1787. Creditors — {Western Morning News, Plymouth, Dec. 18.) 3. bet 
5.30 and 6. 6. a slight sh. 

1788. Cullompton. — Rev. G. Forrester.! 4. a decided trem. or swaying 
motion ; there seemed to be a succession of some 4 or 5 series of vibr&, ban- 
ning slightly, increasing, and grad. dying down. e. beg. 6. pr. 5. 7. a 
rumbling noise, d. yes. 

1789. Devonport — Pro£ A. M. Worthington, F.RS.f 3. 5.33. 4. 
only one series felt 5. ab. 3 sees. 7. the sh. was ace. by a rolling rumbling 
noise as of a railway-train or heavy ammunition-waggons passing. 

1790. Exeter, — C. Fursdon.* 3. 5.35. 4. a. yes, ab. 7 sees. b. two 
priiL vibrs. (very marked), ab. 10 sees. c. yes, like a shiver, d. grad. incr. 
to the two prin. vibrs. f. no. g. W. to E. (both sh. and so.). 6. 5. 7. 
the sL was p. and ace by a loud hissing rushing so. b. p. c. c. d. 
became grad. louder, e. a f. na 

1791. Do. — ^A. W. Fursdont (c by C. Fursdon). 3. 5.35. 4. one 
continuous vibr. d. yes. f. no. 6. 4. 7. a loud underground train or 
a heavily loaded waggon, the so. p. and ace the sh. d. yes. 

1792. Do. — Mrs. Pattison. 3. 5.35. 4. 4 trem. motions or shs. 5. 
10 sec& 6. 5. 7. a heavy train passing ; the beg. of the so. imm. f. the 
end of the sh. 

1793. Do. — ^A. Ware.t 3. ab. 5.30. 4. bed heaved 7 times. 6. pr. 
5. 7. a rumbling noise. 

1 794. Do.— Mr. W. J. Stone.* 3. 5.30. 4. a jerk from the N.W. side, 
f. by trem. mot 5. fully 10 sees. 6. pr. 5. 7. a distinct rumbling so. 
like that of a soft roll of a big drum. b. f. 3 or 4 sees. c. £ 3 or 
4 sees. 

1795. Do. — Mrs. Jackson.* 3. 5.45. 4. a sudden tremor, wh. lasted 
ab. 2 sees. ; after 2 or 3 seca there was another and more severe shaking, 
lasting 4 or 5 sees. 6. < 4. 7. no. 

1796. Da — Mr. R H. Shorto.* 3. 5.30. 4. 2 shs., the second a 
minute [sic] or two later. 6. 4. 

1797. Da — Miss B. Pasmorat 3. 5.30. 6. 4. 7. a heavy rumbling. 

1798. Do. — (c by Mr. W. K Besley.) 3. 5.35. 4. the bed was rocked 
violently N. and S. 6. 5. 7. at the same time, a noise like that of a 
traction-engine passing. 

1799. Do. — Mr. H. Moore. 3. ab. 5.36. 4. 2 distinct shs. or lurches 
that caused a slight roUing sensation. 5. ab. 5 sees. 6. na 

1800. Do. — {Daily Telegraph, Dec 18.) 3. bet 5.30 and 5.40. 6. 5. 
7. the rolling of a traction-engine at a distance. 

1801. Do. — {Times, Dec. 18.) 4. a comparatively slight sh. 7. the 
rumble of a distant traction-engine. 

1802. Exmouth — Mr. S. Pimm. 3. ab. 6.26. 4. one continuous sh., 
as if some one at the head of the bed pushed it violently backwards and 
forwards, slightly lifting the head part g. W. to R 5. 10 to 15 sees. 6. 
5. 7. a heavy rumbling noise, like that of a steam-roller, p. the sh. 

1803. Do. — Mr. J. M. Wadmore. 3. 5.34. 4. 4 sha quickly succeeding 
one another, each beginning gently, grad. increasing to a max., and then 
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completely dying away again, f. no. g. S.E. to N.W. 5. ab. 20 sees, 
6. 5. 7. no. 

1804. Do. — Lt-CoL R H. S. Baker.f 5. ab. 10 sees. 6. 5. 7. a so. 
like that of a distant train, p. and almost a with the sh. 

1805. Hartland. — Rev. J. T. Qiles. 3. ab. 5.40. 4. only one series. 
5. 1 or 2 sees. 6. < 4. 7. no. 

1806. Hatherleigh — ^Mr. H. M. Darch. 3. 5.30. 4. one sh. 6. ab. 
7 sees. 6. 5. 7. no. 

1807. Do. — (IVestem Morning News, Plymouth, Dec 18.) 4, 7. twa 
distinct shs. felt and heard. 

1808. Heavitree, — Mr. A. Wallis. 3. 5.36. 4. lateral vibrs., swaying 
the house, rapid, uniform and apparently continuous, g. N.W. to S.R 5. 
ab. 10 sees. 6. 5. 7. a luggage- train passing through a tunnel, as heard 
from some distance, b. a c. c 

1809. Honiton. — {Western Morning News, Plymouth, Dec. 18.) 6, 6. 

1810. Hooe, — Mr. S. Andrews.* 3. ab. 5.30. 4. the vibra like those 
made by a person crossing the room. 5. ab. 3 or 4 sees. 6. 4. 7. a pass- 
ing vehicle. 

1811. Horwood. — K. T. Dlue. 3. 5.30. 4. one sh., the house shook a» 
if something heavy had fallen. 5. ab. 7 sees. 6. 5 ? 7. no. 

1812. Ilfracombe, — ^Mr. J. C. Clarke. 3. bet 5 and 6. 5. ab. 5 to lO 
sees. 7. like the so. heard in a quarry when rock is displaced ; the sa was 
very distinct and came after the sh. 

1813. Ivyhridge, — ^Anon.* {Western Weekly Mercury, Plymouth, Dea 19). 
3. ab. 5.30. 4. sL felt 

1814. Lynmouth. — Mr. E. B. Jeune. 3. 5.34. 4. one sL, a quick un- 
dulating vibr. g. pr. N.K to S.W. 5. 4 sees. 6. pr. 5. 7. na 

1815. Manaton. — Rev. J. C. B. Sandera 3. 5.35. 4. one series. 6. 
5? 7. no. 

1816. Plymouth — Miss F. S. Inship.f 3. ab. 5.30. 4. the bed seemed 
to rise ab. 4 ins., £ imm. by a trembling. 5. a few sees. 6. 5. 7. a 
muffled thud, something like a heavy mattress falling ; the whole sa imm. p. 
the sh. 

1817. Post Bridge.— Ut. H. C. BiddelL 3. 5.43. 4. one series. 5. 
ab. 6 sees. 6. < 4, 7. a deep booming noise like distant thunder, b. p. 
ab. 2 sees. c. p. ab. 5 sees. 

1818. Princetown. — {Western Morning News, Plymouth, Dec. 18.) 3, 
5.40. 5. 4 or 5 sees. 

1819. Seaton. — C. L Swinny.* 3. 5.40. 4. one series of A^ibrs. f. na 
g. E. and W. 5. 15 sees. 6. 5 ? 7. the sh. was p. by a rushing noise 
ending in a "flump." b. p., the sh. occurred simultaneously with the 
"flump.'* C. p. 

1820. Do. — Miss F. P. Bundock.* 3. ab. 5.30. 4. two distinct parts, 
separated by a few sees., the second part much the stronger. 6. 4. 
7. na 

1821. Do. — {Somerset County Herald, Taunton, Dea 19.) 6. < 4. 7, 
a low rumbling so. 

1822. Shaldon, — Miss R Bi-owilI 6. 4. 7. a heavy rumbling so. 
like a traction-engine ab. 100 yds. off; the sa lasted 10 or 15 sees. 
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1823. Sidmauth. — ^Mrs. Gordon. t 3. 6.35. 4. a slight short rocking 
motion. 5. several sees. 6. 5. 

1824. South Brent. — Mrs. ShettelL 3. 5.36. 5. ab. 3 sees. 6. 5 ? 
7. a heavy luggage-train passing. 

1825. SotUh Molton, — Miss M. L. King.f 3. 6.27. 4. one uniform 
series of rather strong vibrs. f. no. g. R to W. 5. ab. 30 sees. 6. pr. 
5. 7. no. 

1826. Starcross. — J. Seymour. 3. 6.36. 4. a severe rocking of the 
bed ; two distinct shs., the second more severe, c. yes. g. E. to W. 6. 

< 6. 7. no, but another obs. was awakened by a noise like a traction- 
engine passing close by, and then felt the bed sway. 

1827. Stoke Rivers. — Anon. 3. ab. 6.30. 4. two shs. in quick succes- 
sion, f. yes. 6. 6. 7. imm. after the sh., a rushing so. like a gust of 
wind (but the air perfectly still). 

1828. Swywhridge, — M. C. Shooter.* 3. 6.30. 4,7. the effect was like 
that made by a heavy traction-engine going from S.W. to N.E. ; the rum- 
bling ceased and was f. by a rocking of the whole building and at the same 
time a noise like the collision of huge waves, making a loud hissing so. 

1829. Tavistock, — {Timee^ Dec. 18.) 4. comj^ratively slight 7. the 
rumble of a distant traction-engine. 

1830. Teignmouth, — Anon. 3. bet 6 and 6. 4. 3 vibrs. or waves. 6, 

< 4. 7. no. 

1831. Tiverton, — Mr. H. Mudford. 3. 5.40. 4. a continuous shaking. 
5. 8 or 10 sees. 7. no. 

1832. Do. — (c by Mr. W. K Besley.) 6. < 4. 

1833. Torquay, — Anon.* 3. 5.35. 4. a heaving wavy motion of the 
bed. 5. 2 or 3 sees. 6. 5. 7. no. 

1834. Do. — Mr. R Harria* 3. 5.37. 4. only one sh., a shaking or 
trem. motion as of sifting com in a sieve. 5. 1 min. 6. < 4. 7. a very 
slight so. 

1835. Da — M. Black.* 3. some time before 6. 5. > 1 or 2 sees. 
7. a slight roar like distant thimder, lasting ab. 3 sees. c. f. 

1836. Torrington. — CoL C. W. Yonge.* 3. ab. 6.30. 4. 2 shs., the 
first lasting ab. 10 sees., the second following imm. and if anything of shorter 
duration. 6. < 4. 7. no. 

1837. Totnes, — Dr. G. F. Yeo, F.RS.f 3. 6.39. 4. there was a partial 
intermission of ab. J sea, the second part seemed longer and more severe. 

5. ab. 8 to 10 sees. 6. 5. 

1838. IFitheridge, — Mr. H. J. Mansfield. 3. ab. 5.40 or 5.45. 4. a 
vibr. such as might be caused by an express- train passing. 5. ab. 10 8ec& 

6. 6. 7. no. 

1839. Woodtovm, — Mr. W. F. Collier.* 3. alx 5.30. 4. one set of 
rapid vibrs., wh. appeared to be all similar. 5. ab. 6 seca 6. < 4. 7. no. 

1840. Yelverton, — {Western Morning News, Plymouth, Dec. 18.) 3. ab^- 
5.36. 6. 4. 
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DORSET 

1841. Beaminster. — Mr. R Hartf 3. ab. 6.37 A.M. 4. the motion 
like that made by a passing traction-engine. 6. pr. 4. 7. no. 

1842. Da— Mrs. G. F. Pinney.f 3. ab. 5.40. 5. ab. 20 eecs. 7. as if 
a traction-engine were passing under the window. 

1843. Bere Regis,— (c by Rev. W. Farrer.) 6. 5. 

1844. Blandford, — Mr. J. Richards. 3. bet 6 and 5.30. 6. 5. 7. 
heavy waggons rumbHng along for a few sees. 

1845. Da — (Somerset County Herald, Taunton, Dec. 19.) 3. ab. 5.30. 
6, < 4. 7. a rumbling noise. 

1846. Boveridge, — (Salisbury and Winchester Journal^ Salisbury, Dec 
19.) 6. the bed moved distinctly. 

1847. Bridport^Rey. H. R. W. Farrer. 3. 5.30. 5. 5 to 10 sees. 
6. 5. 

1848. Da — (Pulman's Weekly News, Yeovil, Dec. 22.) 3. 5.34. 6, 4. 

1849. Ceme Abbas. — (c by Rev. H. D. Gundry.) 4. sh. felt 

1850. Corfe Castle, — Rev. E. S. Bankes. 3. 5.40. 4. a wavy heaving 
motion. 5. 2 or 3 seca 6. 5. 7. no. 

1851. Cranbome, — Mr. T. Coombs.* 3. 5.40. 4. the movement like 
that made by a person walking across a very shaky floor. 5. 4 or 5 sees. 
6. pr. 5. 

1852. Damory Court Farm (near Blandford). — Mr. G. J. Groves.! 3. 
5.33. 4. only one sli. g. N.E. to S.W. 5. only a few sees. 7. a rum- 
bling noise, b. p. 

1853. Dorchester, — Mr. F. B. Fisher.t 3. 5.30. 4. one sharp jolt, f. 
by trem. mot for ab. 30 sees. 6. 5. 7. a confused rushing so. like a strong 
wind (though the air was still) ; the so. faded as the vibra. weakened ; it 
seemed to roll away towards the S.W. 

1854. Do. — (Western Morning News, Plymouth, Dec. 18.) 4. 4 or 5 
waves. 6. 5. 7. a simultaneous rumbling noise. 

1855. Gillingham, — Rev. Canon Da vies.! 3. bet 5.20 and 5.30. 4, a. 
yes. b. one series, ab. 10 sees. c. yes, 2 or 3 sees. d. yea e. beg. f, 
yes. g. N. to S. 6. 5. 7. the rumbling of a distant train during the eh. 

1856. Holnest. — (c by Rev. C. H. Mayo.) 6. a picture was thrown down 
from the wall of a ground-floor room in a cottage. 

1857. Keynston Mills. — Mr. W. J. Strange.* 3. 5.36 or 5.37. 4. two 
severe jerks, from ab. N.E. to S.W., f by a swaying of the bed. 6. 5. 

1868. Langton Herring. — Rev. C. H. Gosset (Symons* Meteor. Mag,, voL 
31, 1897, p. 179). 3. ab. 5.35. 4. g. E. to W. 5. 5 or 6 sees. 

1859. Long Burton, — Rev. C. H. Mayo.* 3. 5.35. 4. only one sK, a 
vertical oscillation as if caused by a passing traction-engine, g, S. to N. 
(according to another obs.). 6. pr. 5. 7. the oscillation was p. and f by a 
low rumbling so. 

1860. Maiden Newton, — (c. by Rev. M. Hankey.) 6. pr. 5. 

1861. Nether-Compton.—'Rey. E. AV. Goodden.* 3. 5.40. 4. the sh. 
was p. by a violent trem. mot. 5. ab. 5. sees. 7. no. 

1862. Obome. — (Somerset County Herald, Taunton, Dec 19.) "the 
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oecillation of the houses was general ; ... in one instance, the ornaments on 
the toilet-table were overturned." 

1863. Poole.-^Somerset County Herald^ Taunton, Dec 19.) 6. 4. 

1864. Shaftesbury.— Ut, Long* (a by Rev. F. Ehlvers). 3. 5.30. 4. 
2 shs., ab. 6 sees, bet them, the first lasting ab. 3 sees., the second stronger 
and lasting about 30 sees. f. yes. 6. 5. 7. the passing of a steam-roller. 

1866. Sherborne. — (Somerset County Herald, Taunton, Dec. 19.) 3. 
directly after 6.30. 6. 4. 7. rumbling sounds for 3 sees. — " Four of the 
telegraph wires where they cross the street near the Castle Hotel were found 
to be broken. Whether this was directly due to the shock of course it cannot 
be said ; but the fact that the wires were in a good state, and that the frost 
up to that time had not been severe, points forcibly to only one conclusion. 
The town was cut off from all telegraphic communication with the big 
centres." 

1866. Th.-^WiUs and Ghucestershire Standard, Cirencester, Dec 19.) 
4. beds shaken. 7. thunder. 

1867. Stalbridge. — Rev. C. E. Seaman. 4, 7. the impression left was 
that of an unusually heavy and noisy traction-engine passing. 5. 7 or 8 
sees. 6. 5. 

1868. Swanage. — Mrs. G. Horlock t (c. by Mr. R Slater). 3. ab. 5.40. 
4. two trem. motions, the second occurring ab. ^ a min. after the first ; they 
lasted only for 1 or 2 sees. 6. 4. 7. no. 

1869. JVareham. — Rev. S. Blackettf 4. the bed shaken. 7, no. 

1870. }Fest Lulworth. — M. T. Schuster. 3. imm. after 5.30. 6. 5. 7, 
the sh. was ace by a strange soft rushing overhead, like a very rapid flight 
of some soft-footed animals in a great body from one end to the other of the 
floor above. 

1871. Weymouth — Mrs. L B. Weldon.t 3. 4.20 [«tc]. 4. an up- 
heaval of the bed. 5. ab. 10 sees. 6. 5. 

1872. Do. — {Daily Chronicle, Dec 18.) 3. 5.30. 6. 5 ? in one case a 
vase was displaced and broken to pieces. 

1873. Wi/mhome. — Miss H. M. Snow.f 3. ab. 5.40 or 5.42. 4. 6 or 7 
slight lifts, first on one side of the bed and then on the other. (Most persons 
here felt 2 sha with a very short interval between.) 6. 5. 7, no. 



HAMPSHIRE 

1874. Aldershot. — M. Fountain.* 3. 5.27 a.m. 4. a shaking of the 
bed as if some person had stumbled up against it 5. 2 or 3 sees. 7. a 
creaking or grinding so., wh. ceased before the sh. was felt 

1875. Da — Rev. W. Wright* 3. ab. 5.30. 5. 2 or 3 sees. 7. no. 

1876. Andover.—Ur. P. K Talbot t (c by Mr. W. Heward Bell). 3. 
ab. 5.35. 4. two series, interval bet ab. 15 sees. 6. 4. 

1877. Basingstoke. — Miss A. Gould. 3. 5.40. 4, the house shook dis- 
tinctly twice, f. yes. 5. some few sees. 6. 5. 7. a strange rumbling 
noise, b. p. 

1878. Bitteme. — (c by Lt-CoL J. T. Buckmill, RE.) 3. ab. 5.30. 6. 
pr. 5. 

K 
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1879. Dii.— I>r. M. White -SlaiiJarJ, Dec 18.. 3. •h, 5.40. 4. two 
ilisiinci fli^ ilie l>«d rocked. 6. 5. 7. a doll nunUing boim. 

18S0. Boumtmoulk. — Mr. W. H. Thwne. 3. 5.40. 4. 4 nrisging to 
and fro, without interrvl, the nringE dimmjahing is int. C- ^ ^iid ^- 5- 
aU 5 or 6 iM& 6. 5- 7. na 

ISSl. Da— \[nL Tamtt* 3. bet 5.15 And 5.3a 4. the bed ww 
suddenlv raif«d and Enrcd frotu N. to Sl ; in a few 8ec&, it vaa ^ain niaed 
tmt in a much slighter degree. 6. 5. 7. tia 

1883. l>x-~Mis.Cwei-. 3. bet. 5.25 and 5.35. 4. two Beriea, Kpu»ud 
t>T a rerr short interval, the j«<ihk1 put sUonger. ^ X. to S. 6. -< 4. 

1881 Do.— ;t br Mr. E a Fairiwother.) 1 iM. 4. 3 aeriea ttf 
\i)«s_ eai-h lasting aK 5 aecE. g. NX, and &W. 5. 1| nuM. 

18S4. Da— Mn. FUTT.t 3. ah 5.30. 4. two dutiiMl ih&, both alike, 
>v[«iateil br an inienal of 2 or 3 wca, 6. Sl 

1885. i>a— Mb* I. M. Hanler.t 3. 5.59, 6. 4. 7. no. 

1886. Da — Mr. W. A. Wheaimi.t 4. the foot erf the bed (tonrdc the 
MV appeaivd to ank down aod then imm. nve again ntber dowlj. 7. 
the ib. w«« ace bv a low rambling sa like dinant thimder, 

1887. D«.— Mr. F. T. East. S. ah 5L3a 6. 4. 7. an cxploEioo. 

1888. Do. — Mr. A. JUlams.* 3. bet. 5 and & S. aennlBetx. 6. pt. 
5. 7. no. 

18891. Da— Mr. J. A. E. Lewis.* 6. 4. 7. a long ramUii^ aa 

1890. Do.— M» A. >'. Abbott. X ahSL30orS.5a 4. tlK iDOment 
tike that made I't a pacing nactioD-cagiiie. 5. nme no. S. 4. 7. a 
tnctKO-engine Jttaang. 

1891. Da— Mn. W. Bavdon.t 3L. &35l 4. a qmd Tibi: «. •« 4. 
7. na 

1892. Ctftcrdk-ndL.- Mr.aM.SnKoker.t 3. a.4a 4. a tvtt decided 
Ti^Uing or pitching ^mation, like the moTement on board ihip in a verr 
heaTT «ea. 6. 5. 7. wTvnl Meam-KJleis at work. 

1893. (>v«^.'I— Mt9» E SieT«iK.t 3. Sl35. 4. a noknt tmnor, 
without anv locking. 6. 4. 7. BOk 

I8»4. Parity — e. hr Her. J. Jenkrm' 3^ 5.»a 4. tlw bed m^ed 
E. and W. 5. wreial ««& Cl &. 7. a rwh of wind. 

l$»5w FmnArrv^ — Mn. Beid.* X 5.33. 4. the window frame 
creaked koUr, aad. aK ] min. taler, the Iwd locked 3 tiB>« from hend to 
foot. s. ah. X.W. a^S.£. 5. ah. T or 8Mes. 6.5. 7. bo. 

1S»«. Ftr^mftnifL—^. C M. Ltfroy.t 3. ah. 5l35l 4. S morvmeuta, 

' £ na 5l aK 3 «cs. each. 7. no. 
tSVT. CMida»lh R«w ,-BMr Cbtfwi— Mr. A. L IXmlJMB.* 3. ah. 
C » vmr daUMct ril«. of the hc«w, wK «as«l and «a* C t^ a 
_| of tk» wiadoa^ Sb 3 m<& 7. a imping tnic. with the lint 

"\ H«rtJ»r n'i>r>.«— ^AiwMr«. Dki la. 5. Mraal mo, 7. a 
\*>ler a» il wcumI » apfco*.-h the hooK. 
e It. EricRf a. 5.351. "«, < 4. 

^ M. LoTv-U.* S. iK 5.»\ 4. the bed fim 

• a difltt ar^eiaviag sxtk-e. 5. aK 10 m-^ 6. 5. 7. 

FT tn>^ !w«i=¥ : ^^>? > 9K. i:c tvo, thit 
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seemed to increase sufficiently to cause the windows to rattle considerably, then 
the bed shook and upheaved, b. p. 

1901. Houghton Lodge (near Stockbridge). — Miss A. Field.* 3. 5.30. 
4. one distinct sk, the bed swayed to and fro. 6. 5. 7. distant thunder. 

1902. Hyihe. — Miss A- Chalmers. 3. bet 5.30 and 5.40. 4. the bed 
trembled. 7. a slight so. after the sh. 

1903. Liphook — Mr. G. Carley. 3. ab. 5.30. 4. (according to another 
obs.) the bed moved 4 times in ab. 2 sees. 7. a rushing wind at a great 
distance, lasting ab. a sec 

1904. Milford, — Miss A. Magnay.f 3. 5.35. 4. the bed rocked very 
decidedly from S. to N. 6. 5. 7. after the sh. passed, there was a rumbling 
so., like distant thunder, wh. lasted ab. 3 or 4 sees. 

1905. Minley. — Mrs. A. H. Wodehouse.t 3. 5.32. 4. one continuous 
vibr. lasting 88 sees., then a pause of 6 8ec&, and another slight vibr. lasting 
1 1 sees. 6. 4. 7. a peculiar hissing or rustling sa, like that of wind in 
pine-trees, wh. c. with the shaking, but died away before the second seriea 

1906. Portsea, — K L Cook.* 3. bet 5.30 and 6. 4. two distinct shs., 
the first, if anything, the stronger ; the shs. lasted ab. 3 or 4 sees, each, 
interval bet them ab. 20 sees. g. N. to S. 6. 5. 7. no. 

1907. Regenfs Park (near Southampton). — Mrs. Neville Ward. 3. 5.40. 
4. a very slight shiver of the bed. 7. no. 

1908. Southampton, — Mr. C. Cooksey {TimeSy Dec. 18). 3. 5.40. 4. 
two sharp and distinct tremors of the bed. 

1909. Do. — (Daily Chronicle^ Dec. 18.) 3. 5.40. 4. sh. felt 7. no. 

1910. Southsea^-^^iiBS M. C. T. Greenfield.! 4. one set of vibrs. like 
those made by a heavy waggon passing the house. 5. 4 sees. 6. < 4. 

1911. Twyford.— (Salisbury and Winchester Journal^ Salisbury, Dec 19.) 
6. 4. 

1912. Winchester. — (c by Mr. N. C. H. Nesbitt) 4. a gentle swaying 
motion, from ab. N. to S., no interval noticed. 6. pr. 5. 7. no. — " A 
string tied from the bed of the observer to the pillow of another sleeper, and 
running practically N. and S., was alternately slackened and tightened 
enough to awake the sleeper, who thought his usual mode of awakening 
was being prolonged more than usuaL" 

1913. Do. — (Salisbury and Winchester Journal, Salisbury, Dec 19.) 4, 
a longitudinal movement of the bed 3 or 4 times. 6. < 4. 



ISLE OF WIGHT 

1914. Cowes.—(L of Wight County Express, Newport, Dec 19.) 4. a 
shaking of the room like that caused by the passage of some abnormally 
heavy goods-train. 

1915. Freshwater. — Mr. Woodford (c by Mr. W. Drewett). 4. two shs., 
ab. 6 sees, apart, of equal int 

1916. Freshwater Bay. — Anon.* (c by Mr. W. Drewett). 3. 5.31 A.M. 
4. the bed was shaken strongly as if by some one who had hold of the foot- 
rail ; ab. 10 sees, afterwards, another equally violent sh. was felt 6. pr. 5. 
7. no. 
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1917. Newport. — Mr. W. L Whatmore (J. of Wight County Express, 
Newport, Dec. 19). 3. 5.30. 4. distinctly felt the room move. 7. a 
rumbling noise at the same time. 

1918. Shanklin. — (Do., Dec. 24.) 3. ab. 5.30. 4. a violent shaking, as 
if a heavy goods-train were passing. 5. several sees. 6. during the shaking, 
a dress slipped off a chair to the ground. 

1919. Yarmoutk—(Po.y Dec. 19.) 3. 5. 4. 2 distinct shs. 



SUSSEX 

1920. Arundel. — Miss R C. Tompkinat .3. 5.11. 4. 2 shs., each 
lasting ab. 5 sec&, interval ab. 10 sees.; the motion as if some one had taken 
hold of the bed-posts and shaken the bed. 6. pr. 5. 7. na 

1921. Bognor. — A. L Farr.t 3. 5.30. 4. the bed shook. 7. (accord- 
ing to another obs.) a so. like a traction-engine passing. 

1922. Brighton. — M. Hudson.* 3. bet. 5 and 6. 4. a sharp shake 
lasting ab. 1 sec., f. after an interval of a sec. by a slighter sh. ; the first sh. 
was a single sharp rocking motion apparently from W. to E. 7, the obs. 
imagined that she heard the rumbling of a distant steam-roller. 

1923. Chichester. — (c. by Mr. N. C. H. Nesbitt) 4. sh. felt 

1924. Chiddingly. — Major J. V. Grant t 3. ab. 5.30. 7. the rumbling 
of a heavy waggon, for ab. 5 sees. 

1925. Ferring. — Mr. Henty* (c. by Rev. A, M. Deane). 3. 5.30. 
6. 4. 

1926. Framfield.'—{c. by Mr. C. Dawson, F.G.S.) 3. ab. 5.30. 4. the 
house and bed shook. 7. the sIl was ace by a rumbling so. like a heavy 
traction-engine passing. 

1927. Treheme Cottage (near Horsham). — Mr. J. T. H. Lampard. 3. 
just after 5.30. 6. 4. 7. a rushing so. b. p. 

1928. IVimblehurst — Mr. R Allcard.! 4. two shakes of the door, a few 
sees, between. 

1929. Worthing. — Mrs. Whyley. 3. just after 5.30. 4. one sh., a 
rocking of the bed, like the motion felt on board a vessel 5. ab. 2 sees. 
6. 5. 



SURREY 

1930. Addlestone. — Mr. G. B. Edwards.! 3. 5.35 a.m. 4. a violent 
upheaving of the bed as though some one were pushing it from underneath. 
5. a few sees. 6. 5. 7. another obs. heard a rumbling noise. 

1931. Do. — (c. by Mr. G. B. Edwards.) 4. two shakes, the second 
stronger and directly after the first 

1932. Bramley. — Mrs. A. R. Baker. t 3. ab. 5.35. 4. an undulatory 
movement rather than a sharp shake ; the top of the house seemed to sway 
4 or 5 times as if it were going over a chopping sea. g, ab. N. to S. 6. 5. 
7. one person heard a loud noise. 

1933. Camberley. — Miss H. G. Orr.f 3. a little after 5.30. 4. as if a 
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series of wavelets were passing under the house, g. R (or slightly S.E.) to 
W. (or N.W.). 

1934. Do. — R Heathcote. 4. l>ed rather violently shaken. 7, no. 

1935. Chertsey. — (c by M. K BrettelL) 3. ab. 5.30 or 6.31. 4. only 
one sh. g. N. and S. 6. 5. 7. one person heard a rustling so., as of 
wind among leaves. 

1936. Chiddingfold, — Mr. A. R Parbury. 3. 5.37. 4. one sh. only. 

5. 3 or 4 sees. 6. 4. 7. distant thunder or the rumbling of a heavy 
waggon, b. p. 

1937. Cranleigh, — H. H. Joyce. 3. ab. 5.40. 4. a shaking like that 
caused by a steam-roller or heavy waggon passing. 5. pr. 4 or 5 sees. 

6. < 4. 7. no. 

1938. Croydon. — Mr. L Carrington. 3. ab. 5.30. 4. a. no. b. 3 de- 
fined vibrs., the second and strongest rapidly foUowing the first, and the 
third, of less int after an interval of ab. 5 sees. ; the sensation was similar to 
that felt in a IxMit tilted when broadside on by a wave, not violent but jerky. 
g, £ and W. 5. ab. 5 or 6 sees. 6. 5. 

1939. Do. — Mrs. T. S. Wickstead.t 4. as if some one were walking aU 
the room. 6. 3. 7, no. 

1940. Do. — ^Anon.* (Daily News, Dec. 21). 3. ab. 5.35. 6. 4, 7. a 
traction-engine paasing. b. p. 

1941. Dorking. — M. A. Farmer. 3. ab. 5.30. 4. like the shaking 
caused by a heavy train passing. 5. > 2 sees. 6. 5. 7. no, but, accord- 
ing to two other persons, like a rush of wind and a train passing. 

1942. Do.— Mr. R B. Reid.t 3. 5.31. 4. the bed rocked with a 
motion like that imparted to a ship when the screw is out of the water and 
"racing." g. S.W. to N.R 5. 6 or 7 sees. 6. 5. 7. a slight so. of a 
muffled rumbling character, c. c. 

1943. Do. — Mrs. Evans. 3, 5.30. 4. suddenly the bed rocked twice. 
6* 5. 7. no. 

1944. East Molesey.—MT. B. W. Ginsburg.f 3. ab. 5.40. 4. like the 
roU of a small vessel at anchor when a swell on the beam takes her. g. ab. 
N. to S. 6. 6. 

1945. East Sheen. — ^Anon.* (Standard, Dec. 18). 3. 5.40. 6. pr. 4, 

1946. Englefield Green.— ''S. H."* (Morning Post, Dec 18). 3. bet 
5.34 and 5.35. 4. g. W. to E. 5, ab. 10 sees. 6. pr. 4. 7. a rumbling 
cart 

1947. Epsom.— Mr. S. Hankey* (c by Mr. J. G. Wood). 3. 5.30. 
4. g. W. to R 5. ab. 5 sees. 7. the vibr. was imm. f. by a so. as of a gust 
of wind through tree-tops, lasting ab. 5 sees. 

1948. Esher. — (Standard, Dec 19.) 5. a few sec& 6. 5. 

1949. Ewell. — R Wood.* 5. 5 to 6 sees. 6. 5 ? 7. no. 

1950. Godalming. — Miss A. M. Haig-Brown.* 3. shortly after 5.30. 
4, the bed shook and rocked, at first gently and then more violently. 5. 4 
or 5 sees. 6. 5. 7. no. 

1951. Guildford. — (Standard, Dec 18.) 3. ab. 5.30. 4. 2 distinct shs. 

7. a rumbling so. 

1952. Hersham. — Mr. H. Freeston.t 3. 5.35. 4, the sh. in 2 parts, 
ab. 3 sees, bet them, the second stronger. 5. ab. 2 sees. 6. 5. 7. no. 
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1953. Kew Gardens. — Hon. Mra Tui-noiir.* 3. 6.30 [«tc]. 4. a swing- 
ing motion, repeated in the opposite direction after a few sees. 6. 5. 7. 
no, but another obe. heard a loud rumbling like that of a powder explosion. 

1954. King8ton-(yi\'Tha'mes.^-{Standard,'De(u 19.) 4. sh. distinctly felt. 

1955. Leigh. — J. Lucas. 3. 5.40. 4. the sIl in 2 parte close 
together, the first stronger. 6. 5 ? 7. a rumble as if some one had rolled 
down a flight of stairs ; the beg. of the so. c with the end of the sh. 

1966. Long Dittan. — {Standard, Dec 19.) 6. 5. 

1957. Merton. — Mr. S. Jackson.! 3. bet 5.30 and 6.35. 4. the bed 
gently undulated as if on a rippling wave running from N. to S. 6. pr. 5. 

1968. New Maiden. — Mr. J. Ayres.* 3. 5.34.* 4. a sudden lift up 
and then a violent shaking. 5. ab. 3 sees. 6. 6. 7. no. 

1959. Nuffield.— Ut. H. P. Nickalkf 3. 6.37 [sic], 5. > 2 sees. 
6. 5 ? 7. a train passing. 

1960. Nutwood. — Anon.t (c by Mr. H. R Gumey). 3. ab. 6.30. 5. 
ab. 4 sees. 7. a heavy waggon passing. 

1961. Oxtead. — Rev. F. PamelL 3. bet 5.30 and 5.45. 4. the window- 
frame rattled gently 4 or 6 times. 6. 4. 

1962. Redhill. — Mr. J. Sterry. 3. just after 5.30. 4. the bed rocked 
from ab. N. to S. 3 times at a small portion of a sec apart ; the motion 
from N. to S. was distinct, but the return from S. to N. was not perceptible. 

6. 6 ? 7. no. 

1963. Do. — (Daily News, Dec 18.) 3. 5.30. 4. the bed violently 
shaken as if by some powerful person. 6. 4 or 5. 

1964. Richmond. — Mrs. Caddy. 3. shortly before 6.40. 4. no sh. 
felt 7. like a long slow steady knocking with a muffled knocker at the 
front door. 

1965. Richmond Hill. — Mrs. Saunders.! 3. ab. 5.35 or 5.40. 4. ab. 
5 slow swings of the bed. 6. 6. 7. a rumbling so. b. p. imm. 

1966. Do. — Mr. P. J. Pring. 3. 6.30. 4. the bed perceptibly heaved 
very gently 2 or 3 times. 5. 3 or 4 sees. 6. 6. 

1967. St. Catherine's, — F. J. Davis.* 4. the bed shook twice. 6. 4. 

7. no. 

1968. Shalford. — Mrs. God\vin-Au8ten.t 4. g. N. and S. 6. pr. 6. 
7. no. 

1969. Shamley Green. — Mr. M. Taylor. 3. 6.30. 4. two series, the 
first stronger, ab. a niiii. Ijet. them. 6. 4. 7. no. 

1970. South Nuffield.— AnoiL* (c by Miss F. M. Browell). 3. ab. 5.30. 
4. a rocking motion from side to side. 6. pr. 6. 7. no. 

1971. Surhiton. — {Standard, Dec 19.) 6. 6. 

1972. Thursley. — Mr. J. Gray.f 3. Ixjt 6.35 and 6.40. 5. ab. 5 or 6 
sees. 6, 6. 7. no. 

1973. Walton-on-Thame8,—mBA N. Phillips.* 3. 6.40. 4. 2 vibrs., f. 
by a trem. mot. 6. pr. 6. 7. no, but other ol)servei"s heard a sa as of a 
strong gust of wind. 

1974. Do. — K Dee.* 3. bet 6 and 6. 4. 2 series of vibrs., the second 
s^tronger. 7. a so., like a strong giLst of wind, with the first series. 

1975. Weyhridge. — {Standard, Dec. 19.) 3. soon after 6. 4. sh. very 
distinct. 7. an explosion. 
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1976. JFeyhrook (near Guildford).— Mr. R Grange.! 3. 5.36. 4. 2 
series of rapid oscillations, each lasting ab. 2 or 3 sees, and separated by an 
interval of ab. 2 sec& 6. < 4. 7. na 

1977. WirnJbledon, — Anon. 3. 5.35 or 5.40. 4. two bumps. 5. 3 or 4 
sees. 6. < 4. 7. so. heard after the sh. for 4 or 5 sees. 

1978. Do. — {Morning Post, Dec 18.) 3. ab. 6. 4. several shs. [vibrs. ?], 
the first most severe, f. imm. by others lasting several sees, and gradually 
becoming weaker. 6. 4. 7. no. 

1979. Windlesham, — Mr. C. A. Benn. 4. a. small trem. mot b. 
suddenly 3 distinct vibrs. c. slight d. movement incr. in int and stopped 
suddenly, except for small after-tremor. 6. pr. 5. — Outside the observer's 
door is an open cistern used for feeding hot- water pipes ; the movement 
generated a wave in the cistern, causing the water to overflow. 

1980. Do. — Mr. E. S. Currict 3. 5.34 or 5.35. 4. one series, of 3 or 
4 vibrs. in quick succession, f. no. 5. 2 to 4 sees. 6. 5. 7. a rushing 
so. before, ])Ut pr. not during, the sh. 

1981. Worcester Park. — M. Hodge&f 3. ab. 6.30. 4. a violent heaving 
of the l)ed. g. R to W. 6. 5. 



KENT 

1982. Beckenham. — Mrs. Stevenson.* 3. bet 5 and 6 a.m. 4. a strong 
swinging motion, £ imm. by a sharp quick vibr. ; a min. or so later a second 
sh. precisely similar but much fainter. 5. 3 sees, (first sh.). 6. 5. 

1983. Brenchley. — Anon.* (c by Capt J. Ruxton). 3. soon after 5.30. 
4. no sh. felt 7. a rumbling noise. 

1984. Canterbury. — (c. by Miss L. Canning.) 4. g. S. to N. 5. ab. 
2 sees. 

1985. Chiselhurst. — Mr. F. Mytton. 3. 5.32. 4. the bed shook slightly 
as though a heavy train were passing, g. E. and W. 5. ab. 3 seca 6. 4. 
7. no. 

1986. Do. — Mr. E. Myers.* 4. 2 distinct vibrs. close together, like 
throbs or shivers. 6. < 4. 7. no. 

1987. Hayes. — (c. by Mr. A. Torrens.) 3. bet 5.35 and 5.40. 4. 2 
distinct sha, separated by a few sees., the first longer and more severe. 5. 
ab. 12 to 15 sees. 6. 5. 7. no. 

1988. Selling. — Sir F. Oslx)me, Bart 3. ab. 5.30. 5. a few sees. 
6. < 4. 

1989. Seoenoaks. — W. W. WapstafFe (c. by Mr. G. J. Symons, F.RS.). 
3. 5.30. 4. sh. felt by several persons. 

1990. Shortlands. — H. H. ColvilL 3. ab. 6.30. 4. 2 series, each lasting 
several sees. 7. no. 
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LONDON 

I. — Surrey 
(a) London, SJV, 

1991. Balham, — S. A, Kearton.* 3. 5.36 A.M. 6. 5. 

1992. Battersea, — Mr. H. J. Bradforth.* 3. 5.36. 4. 2 series of vibra, 
separated by an interval of ab. 3 to 5 mins. [sic]. 6. 4. 7. no. 

1993. Brixton, — M. F. Churchyard. t 3. 5.40. 5. ab. 10 or 12 sees. 
6* 5. 7. no. 

1994. Clapham,—UT. R F. Bird* (Daily Telegraph, Dec 19). 3. bet 
5.30 and 6. 4. a violent lateral vibr., 4 distinct movements in rapid 
succession, g. S.W. to N.E. 5. > 2 or 3 sees. 6. 4. 

1995. Clapham Park — Anon.t 3. bet 5.30 and 5.35. 4. the bed 
rocked twice like a boat on a rough sea from N.R to S.W. 5. ab. 2 8ec& 
6* 5. 7. no. 

1996. Putney HilL—Ur, S. W. Lee. 3. ab. 6.30. 6. 5 ? 

1997. Streatham Common, — Mr. J. Mitstead. 3. 5.35. 4. a severe 
shake. 5. 2 or 3 sees. 7. yes. 

1998. Upper Tooting. — A- K SchloteL 3. 5.30. 4. 5 distinct shs. 
[vibrs. ?], 4 in quick succession, the fifth less inten£>e and after a longer 
interval 5. 7 to 8 sees. 6. 5. 7. no. 

1999. JVandsworth Common, — Mrs. Diplockf 6. 5 ? 7. na 



(b) London, S,E, 

:^ 2000. Bermondsey, — M. WiUoughby.* 3. 5.36. 6. 5 ? 

2001. Dulwich, — Mr. F. L Smith.! 3. 5.35. 4. a slight swinging of 
the bed. 5. ab. 6 sees. 6. pr. 5. 

2002. Do.— Mr. B. Kench t {Daily Mail, Dec. 18). 3. 5.37. 4. g. 
S.W. to N.K 

2003. Do., nesi^r,— {Standard, Dec 18.) 3. ab. 5.32. 5. ab. 8 or 10 
sees. 6. 5 ? 

2004. East Dulwich, — Mr. J. Caesar. 3. 5.36J. 4. 5 or 6 gentle 
regular oscillations of the bed. g. W. to K 5. 3 to 4 sees. 6. 5 ? 

2005. Do. — Mr. C. HoUingsworth.* 3. ab 5.40. 4. the movement 
like that caused by a bare-footed person walking heavily across an adjoining 
room. 

2006. Norwood, — Mr. J. C. Kendall* 3. 5.33. 4. like 3 small waves 
passing under the chair. 5. ab. \ min. 6. 4 or 5. 7. a low rumbling 
noise, b. p. ab. 3 sees. c. f ab. 5 seca 

2007. Do. — E. A- P. Gerick.t 3. a little before 5.45. 4. a rocking of 
the bed. g. E. and W. 5. 5 or 6 sees. 6. 5. 7. no. 

2008i Upper Norwood. — {Standard, Dec 19.) 4. the vibrs. like those 
cause<l by the pa.s8ing of a very fast train, only more intense. 
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II. — Kent 

London, S.E. 

2009. Blackheatk—U&ioT I. W. Sill, RRf 3. ab. 5.30. 5. J to J 
miiL 6. 5 ? 7. no. 

2010. Do. — Anon.! (c by Mr. A. F. Pitman). 3. soon after 6.30. 4. 
2 aha. felt by other obeervera. 6. pr. 5. 7. no. 

2011. Do. — Mr. T. Dinwiddy.* 3. 5.30. 4. the bed vibrated as 
though shaken by a strong hand. g. R to W. 5. a few sees. 7. no. 

2012. Deptford. — Rev. G. Bruce Rhind (^Daily Telegraph, Dec. 19). 3. 
bet 5.30 and 5.45. 4. a movement like that of shaking a sieve horizontally. 
g. N. to S. 5. ab. 3 or 4 sees. 

2013. Grove Park. — Anon.* (c. by Mr. J. B. Sly). 3. ab. 5.33. 6. 
pr. 5. 

2014. Ltf«.— E. A. Williams. 3. bet 5 and 6. 4. 3 distinct vibr& at 
regular intervals, like those of a heavy tread across the room. 

2015. Lewisham. — Mr. T. P, Briscoe. 3. ab. 5.30. 4. 2 distinct vibrs. 
g. E. to W. 

2016. St. Johns, — Mr. E. El. Housdon. 3. 5.30. 4. distinct and con- 
tinuous undulation, g. N.W. to S.E. 5. ab. 10 sees. 6. pr. 5. 7. no. 

2017. Sydenham, — M. Becher.* 3. 5.35. 4. only one sh., the whole 
house seemed tilted up. g. N. to S. 5. a very few sees. 6. 5 ; some 
china on a shelf slid forward to the edge of the shelf, from ^ to 1 inch. 

2018. Woolwich — Capt H. Hulcate, RE.t 4. one continuous shaking. 
7. no. 

III. — Middlesex 

(a) London, IF.G. 

2019. Brunswick Square, — Anon.* (c. by Prof. R Meldola, F.RS.). 4. 
there were 3 distinct stages, separated by intervals of some sees., the first 
two ab. equal in int, the third most distinct, (1) a sensation as of some one 
moving about the room, (2) a so. wh. seemed like the gnawing of a mouse, 
(3) a rising of the bed as if some one were underneath, trying to push 
it up. 6. 5. 

2020. Russell Square,^Standard, Dec 21.) 6. 5. 

(6) London, E.G. 

2021. St. Swithin's Lane.—llT, K L Scott* (Times, Dec 18). 3. 5.35. 
4. a gentle and not unpleasant swinging of the bed. g. N. to S. 6. 5 ? 

(c) London, S.IV. 

2022. Chelsea.— Ut. B. Warhurst (Daily Mail, Dec 18). 3. bet 4 and 
6 [sic], 4. the bed oscillated twice, a swinging sensation. 7. no. 
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2023. Pimlico, — C. E. Vane. 3. shortly before 5.30. 4. the bed 
rocked gently 3 or 4 times. 

2024. South Kensington. — Mr. A, Gary.* 3. 5.36. 6. 5. 7. a 
rumbling noise, wh. f. the sh. in a few sees. 

2025. Do. — Anon.t 3. ab. 5.30. 4. a distinct vibr. 7. ace. by a 
noise like the rumbling of thunder underground, lasting 3 or 4 sees. 

2026. Do. — Mr. H. M. Cockerell {Times, Dec. 18). 4. a rolling move- 
ment of the bed. 5. ab. 2 sees. 

2027. Westminster. — Mr. R Wright* 3. ab. 5.20. 4. a slight up- 
heaval. 6. pr. 5. 7. a rather loud rumbling noise, loudest at the beg. and 
grad. dying away ; it lasted several sees, and was f. by the upheaval 

2028. Do. — ^Admiral H. J. Blomfield.* 3. ab. 5.30. 4. f. no. g. 
N.W. and S.R 5. ab. 2 sees. 6. < 4. 7. no. 

2029. Do. — CoL T. R Green.* 3. ab. 5.35. 4. a violent shaking 
from side to side. g. ab. E. and W. 5. ab. 7 sees. 6. pr. 5. 



(d) London^ Wi, 

2030. Baysivater. — Mr. H. A. A. Gniso.* 4, one series, as if a heavy 
traction-engine were passing. 5. 2^ sees. 6. 4. 7. the quivering, 
jarring so. wh. a steamer's machinery makes when the boat stops. 

2031. Do. — Miss G. E. Burrowa 3. ab. 5.30. 4. began with a violent 
tremor, and then the bed was lifted up. g. W. to R 5. a few sees. 6. 5. 
7. a rattling and rumbling so. 

2032. Do. — Mr. R M. Minton-Senhouse t (Standard, Dec. 18). 3. ab. 
5.40. 4. the bed swayed 2 or 3 times from N. to S. 6. 4 or 5. 

2033. Kensal Rise. — Mrs. W. Hunt (Daily Telegraph, Dec 19). 4. 
the bed suddenly shook and rose slightly, as if some one beneath were 
pushing it up. 

2034. Kensington. — Mr. L Thierry.f 3. before 6. 6. < 4. 

2035. Mayfair. — ^Anon.* 5. some sees. 6. pr. < 4. 7. a heavily 
laden waggon passing. 

2036. North Kensington. — A. Stephenson. 3. ab. 5.30 or 5.35. 4. a 
violent tremor, interval of a few sees., a second and weaker tremor, another 
pause of a few seca, and then a third and weaker tremor. 5. ab. 15 sees. 
7. no. 

2037. Do. — M. G. Lupton. 4. the bed was shaken and seemed to be 
t>vi8ted 2 or 3 times very strongly. 6. 5. 

2038. Notting Hill — (c. by Mr. W. Milner.) In a semi-detached house 
facing N., many of the ceilings were damaged, all the cracks starting from 
the walls, and running from S.E. to N.W., except one, wh. was from N.E. 
to S.W. 

2039. Do. — Mr. W. Milner.* 3. bet 5.32 and 5.33. 4. 4 complete 
oscillations of the bed, the first two ab. equal, the third strongest g. E. and 
W. 5. ab. 5 sees. 6. 5. 7. no. 

2040. Do. — Mr. T. Blake Wigman.t 3. bet 5.30 and 6. 4. the bed 
rocked from E. to W. 6. 5. 7. an imderground train. 

2041. Do. — Mr. J. G. Lemon.t 3. ab. 5.30. 4. felt no sh. 6. a 
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8-day clock facing S. on a mantelpiece on the ground fl., wound up the 
previous day, stopped at 5.45. 7. the noise made by water in a cistern at 
boiling temperature. 

2042. Da — Miss K K Lawder.f 3. 5.30. 4. 3 vibra, as if a large 
animal under the N.K end of the bed were raising it and shaking it back- 
wards and forwards. 6. 5. 7. no. 

2043. Do. — Mr. I. Davis. 4, felt the house go down twice, apparently 
ab. 2 insi the first time and ab. 3 ins. the second. 6. 5. 

2044. Palace Court — Mr. J. T. Black,! 3. 5.40. 4. one sh. only. 
7. no. 

2045. ShephercPs Bush. — Miss C. L Dawson.* 3. bet 5.30 and 5.35. 
6. 4. 7. as if a very high wind rustled all the garments hanging in the 
wardrobe, the door of wh. was open. b. p. 



(e) London, NJV. 

2046. Brondesbury. — Mr. H. Fabian* (Standard, Dea 18). 3. 5.33. 
5. 3 or 4 sees. 6. 4 or 5. 

2047. Camden Toum, — Mr. A. Stone.* 3. 5.34 or 5.35. 4. one series. 
5. ab. 5 sees. 6. pr. 5. 7. no. 

2048. Hampstead, — Anon.t 3. 5.32 to 5.33. 4. 2 parts, the second 
stronger, interval bet. them pr. 6 or 7 sees. 6. 5. 7. the charge of a 
battery of artillery over a macadamised road at, say, 300 yards' distance, as 
if approaching, passing and grad. disappearing, b. c, almost c. p. ab. 
2 seca 

2049. Do. — Mr. H. A. Nesbittt 3. ab. 5.30. 5. ab. 5 sees. 7. a 
dull rumble, the sh. £ the so. at a short interval of at most I or 2 sees. 

2050. Do. — Mr. J. Clarke.* 3. 5.30. 4. the bed seemed to roll. 6. 
< 4, 7. a loud report like the so. of musketry at a distance. 

2051. Do. — (c. by Mr. D. B. Squire.) 3. 5.30. 4. f. no; another 
obs., who had a hot-bottle against her neck, felt the water move in it. 
7. no. 

2052. Harlesden, — Mr. F. J. Rayner. 3. 5.30. 4. 3 or 4 vibrs. 5. 3 
or 4 sees. 6. 5. 7. the sh. f by a so. as of rustling wind. 

2053. Kentish Town. — Mr. J. S. Ledbury.* 4. a slight lateral swaying, 
R and W., of 3 or 4 beats, and after ab. 1 5 sees, this was repeated for 3 or 
4 beats ; in ab. 10 sees, the house was violently shaken for ab. 4 sees. e. 
end. 6. 5. 7. no. 

2054. Maida Vale. — H. Haynes-t 4. the floor heaved twdce and the 
bed rocked. 6. pr. 5. 7. a noise, like that of a train passing, f. the sh., 
becoming grad. fainter, and lasting ab. 20 sees. 

2055. Primrose Hill — Mr. T. Gregory.* 3. 5.31. 4. the bed moved 
as if on a wave. 6. 5. 7. a rumbling noise. 

2056. St. John's Wood. — F. Johnson.* 3, 5.38. 4. as if the bed were 
a swinging hammock. 5. ab. 6 sees. 6. 5. 7. no. 

2057. Do. — Rev. H. Alston. 3. 5.35. 4. 2 \dbr8., the second f. the 
first imm. 6. 5. 7. no. 

2058. South Hampstead. — Mrs. Meakin.* 3. 5.38. 4. 2 distinct she., a 
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few sees, bet theni. 5. 3 or 4 sees. 7. a heavy underground luggage 
train ; the so. p. the sh., perhaps entirely. 

2059. Do. — Mr. R B. Harting. 3. 5.34. 4. the bed shaken 6 tim^, 
two distinct parts, the interval bet. them only momentary. 6. 5 sees.* 
7. no. 

2060. IFest Hampstead, — Mr. J. R Spink. 4. g. E. and W. 5. a few 
sees. 6. 5. 7. a rumbling, as of something heavy passing the house, from 
E. to W. 

(/) London, N, 

2061. Canonbury. — Mrs. Nicholson.^ 3. 5.30. 4. the bed rose and 
rocked g. N. to S. 5. momentary. 6. 5. 7. the so. c. with the sh. ; 
the so. came from the W. 

2062. Do. — E. M. LovelLt 3. 5.33 or 5.34. 4. a very distinct 
rocking motion, ab. 4 movements in one series, g. N. to S. 5. ab. 3 sees. 
6. 5. 7. no. 

2063. Finsbury Park — Mr. W. Rosselli.* 3. 5.27. 4. 3 distinct 
undulations, a pleasant sensation, lasting 2^ sees. ; then a slight interval of 
1 to 2 sees., f. by a vibr. wh. made the windows rattle, d. S.W. to N.R 
6. 5. 

2064. Highbury, — Mr. C. NicolL* 3. ab. 5.35. 4. the bed was heaved 
and then dropped, f. by an oscillation for ab. 4 sees. 6. 5. 

2065. Highgate. — Mr. J. W. Colmer* (Standard, Dec. 18). 3. 5.35. 
5. nearly ^ min. 6. 4. 

2066. Do.— Mr. R Bligh (Daily Mail, Dec. 18). 3. ab. 5.30. 4. a 
violent trembling and then a distinct upheaval 

2067. Holloway, — Mr. W. J. Roffey.f 4. ab. 6 or 8 rapid vibra. 

5. ab. 4 or 5 sees. 6. 5 ? 7. the rustling of leaves by a strong wind, 
c. c. 

2068. Do. — Mr. W. J. Walter.! 3. bet. 5.30 and 6. 4. one series, the 
bed shaken horizontally. 6. 5. 7. no. 

2069. Islington. — Mr. R Strachan.* 3. bet 5 and 6. 6. 4. 

2070. Mumell Hill — Mr. W. G. Peason.* 3. 5.34. 4. a smooth, 
pleasant, gentle rolling, 4 times each way, like the rocking of a boat in a 
gentle swell 5. 3 or 4 sees. 6. 5. 7. no. 

2071. Do. — Mr. T. Dixon. 3. ab. 6.30. 5. several sees. 6. 5 ? 7. yes. 

2072. Stamford Hill. — Mrs. Fabian.! 3. bet 5 and 6. 4. gentle 
rocking, 3 or 4 times, from E. to W. ; f. imm. by a rattling of crockery. 

6. 5. 

2073. Tufnell Park. — Mr. W. Meacher.f 3. 5.34.* 4. 4 distinct 
pushes, as if the bed were set in motion like a pendulum, and as if a fresh 
impulse were given before it had attained its full return swing ; then, after 
a pause of 3 sees., a long heave with 3 very quick tremors in the middle. 
5. 8 to 10 sees. 6. 5. 7. no. 

2074. Do.— Mr. W. B. Carter (Daily Mail, Dec. 18). 6. pr. 5. 

2075. Wood Green. — Mr. J. H. George.! 3. 5.30. 4. 4 distinct shs., 
a sec hoi. each. g. N. to S. 6. 6. 7. a so. wh. passed away with the 
last sh. 
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ig) London., N.E. 

2076. Hackney. — ^Mr. W. J. 0. Harle. 3. ab. 5.30. 4. only one sb. 
5. > 20 seca 6. < 4. 7. no. 



Middlesex 

2077. Acton, — Mr. S. B. Maynard * {Daily Telegraphy Dec. 18). 3. bet. 
5.15 and 5.45. 4. a swaying movement like the rolling of a steamer, g. 
W. to E. 6. 5. 7. an explosion of gas, f. imm. by the sIl 

2078. Do. — (Daily Mail, Dec. 18.) 6. < 4. 7. the sh. ace. by a 
hissing so. 

2079. Alperton Hall — D. Morscf 3. bet 5.30 and 6. 4. a trem. 
shaking, as if an abnormally heavy goods-train were passing. 5. ab. 15 
seca 6. 4. 7. a low deep rumble, like distant thunder, wh. continued for 
some sees, after the vibr& stopped. 

2080. Brentford, — Mr. C. J. Cross, J.P. 3. 5.35. 4. one sh. only; 
another obs. thought some one was imder the bed rocking it, and, jumping 
out into the middle of the room, saw the bed move laterally backwards 
and forwards. 5. ab. 30 sees. 6. pr. 5. 7. no. 

2081. Do.— Mr. E. Phillips.* 3. ab. 5.25. 4. like the vibr. caused 
by a van passing. 5. ab. 5 sees. 7. a heavy van approaching ; it came 
nearer and nearer, the rumbling becoming very great, and in receding died 
away quickly. 

2082. Chase Park. — Mr. H. I. Weld.* 3. ab. 5.34 4. a slight trem. 
upheaval of the bed ; only one sIl 5. 1 to 1 5 sees. 6, pr. 5. 7. no. 

2083. Ealiny. — Mr. R T. Lewis, F.RM.S. 4. no sh. felt 7. no.— 
" The whole of the pictures in my house which hang on the walls facing K 
and W. . . . were slightly displaced from the true horizontal position between 
the night of the 16th and morning of the 17th inst, each one being uni- 
formly tilted so tliat the S. comers of the frame were J inch higher than the 
N. comers. Pictures hanging one above the other on these walls, though 
similarly shifted, preserved their parallelism. The position of pictures himg 
upon the walls " facing N. and S. " was not perceptibly alter^i. I should 
say that my pictures are all hung on the plan suggested by Mr. Beeston, i.e. 
a cord is stretched across the back of the frame, and this is hitched over the 
head of a nail driven into the wall behind the picture, so that the means of 
susx)ension are concealed. Any lateral impulse acting for a given time will 
move a picture so hung more easily and through a larger arc than would be 
the case were it suspended by a long cord from a nail driven in near the 
cornice." 

2084. Do. — Mr. K Prentice.* 3. 5.30. 4. the bed quivered and was 
then shaken vigorously. 

2085. Do.-— "(c by Mr. Maxwell T. Masters.) A lady on her knees, 
attending to a fire, felt a tendency to fall into it, as if she had been tilted 
from W. to E. 

2086. Do. — (Standard^ Dec. 18.) 3. shortly after 5.30. 6. in some 
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catiefl, iTr^.k^Tj rWil on tlui A*^it. 7, like i -miiiien. rwak iif wind, £ by a low 
mm h ling. 

20>^7. Ealint) fjmn. — Mr. .S. Spok^LT i ah. 5.34^ 4. a rolling 
motion. 6. 5. 

20fi8. £//j7»car<.— \fr. Jwid t 'i>ii7y J^iO, Dec Id), i 5.35. 6. 5. 

20>!0. JE:it>i/i. — KiiA K. £. SpArk«9Lt 3. ahu 5.30. i. the bed moved 
twice riiiitinctly, g. E. to W. d. pr. 5. 

2000. Do. — Mr. W. 3. Taylor.t 3. bet. 5.30 and 5.45. 7. a heavy 
rumbling noiM: 

2091. FinMe^.—Aiifcm* (Dmly T'sUgrmpk, Dec 18). 3. 5.34. 4. the 
bed vibrated 4 or 5 time» with a ^li^t roddng nodon. g. SJL to X.W. 
5. aK 3 .^eca. 6. 4 or 5. 

2092. Harrfytr-on'the'EilL — ^Kn. Timmin&f 4. the bed rocked several 
timtiM. 6. 5. 7. na 

2093. Dri. — Mr. W. R Shaw.f i. only one ah. 5. 3 w 3 aeea €l 5. 
7. na 

2094. Lower EdnumUm, — >£r. P. 3L Bearey (Symons' Meteor, Mag. voL 
31, 1896, p. 179;. 3. 5.35. 6. 4. 

2095. Mill Hill — Mrsu BurgUB. 3. 5.34. 4. 2 aha, the flecond very 
alight 5. aK 3 flecn. 6. 5. 

2096. Pinner, — Mim A. E. Jeffreys. 3. 5.30. 5. 2 or 3 seca 6. pr. 
5. 7. an explosion. 

2097. Da — Mr. R T. R Vatcherley.t 3. 5.35. 4. a vibr. of the 
entire room, £ by a rolling of the bed. 5. 3 to 4 aeca 6. 5. 7. na 

2098. Da— Mr. F. H, Mabbettt {Daily Telegraph, Dec. 18X 3. 5.35. 
4. 2 series. 6. pr. 4. 

2099. Do. — ^Anon. (Do.). 3. ab. 5.35. 4. as if some one were under- 
neath the bed, raising it and swajring it backwards and forwards. 5. eeveial 
sees. 6. 5. 

2100. Roxeth. — Mws M. A. Wilson.* 3. ab. 5.30. 5. ab. 2 seca 7. 
no. 

2101. Southall. — B. Oliver.! 3. 5.30. 4. 2 sha., the second f. the first 
almost imin. 6. < 4. 

2102. Staines — Mr. J. Hamilton-t 3. ab. 5.37. 4. as if a heavy train 
were passing. 5. 6 or 7 sees. 6. 5. 7. no. 

2103. JVenUhtone. — ^Anon.t 4. the bed lifted up twice sidewaya 6. 5. 
7. a loud noitH* ace. the first tremor, like a train rumbling under a tunnel or 
over an iron bridge. 



HERTFORDSHIRE 

3104. AUirnham. — (o. by Mr. H. G. Fordham.) 3. 5.35 a.ii. 6. 5. 

2105. IVv, mv\r. — E. Brunuor t (c by Mr. H. G. Fordham). 3. 6.30. 
4, 2 8h!*.» wiHinitiHl by an interval of 3 min& [sic]. 6. 5. 

210«. ArxifUv lulry, — M. J.Swtut 3. alv 5.30. 4. the movement like 
(hat inailo by n Nory hortvy gvxxls-train. 5. 30 ;?ecs3. 6. 5. 7. a very 
hwivy ^Hxlstmin |v;i,sKit\^. d. yo^v 



CHAP. II RECORD OF OBSERVATIONS : PRINCIPAL EARTHQUAKE 143 

2107. AshtoelL — Mr. W. A. FordhanLf 3. 5.36. 4. for a moment it 
seemed to the obe. as if he were in a l)erth on board a ship rolling heavily. 
6. 6. 

2108. Baldock — Mr. J. R Page. 3. 6.30. 4. 3 wave-like motions, 
right to left, left to right, and right to left 5. ab. 2 sees. each. 7. na 

2109. Barhway. — J. J. Balding (c. by Mr. H. G. Fordham). 4. the l)ed 
tfhook as if a traction-engine were passing. 

2110. Bayfordhury.—iilLT. W. Clinton Baker, F.RMetS.* 3. 5.32. 4. 
ab. 12 vibr& or more. d. the movement incr. in int up to ab. the 9 th vibr. 
and then died away. f. the oscillations were purely horizontal, a rocking 
motion, g. S.K to N.W. 5. 16 sees. 6. 5. 7. no. 

2111. Bengeo, — H. R H. Gosselin (c. by Mr. H. G. Fordham). 3. ab. 
5.30. 4. g. the bed (N.K and S.W.) shook apparently from side to side, 
and the flaps at the end of a table (N.W. and S.E.) clattered while the sh. 
lasted. 6. pr. 5. 

2112. Berkhampstead. — (c by M. J. Willia) 6. 5. 

2113. Bishops Stortford, — (c by Rev. H. T. Lane.) Sh. felt 

2114. Bramfield. — J. Salmon* (c by Mr. H. G. Fordham). 3. ab. 5.30. 
6. 5. 7. an unusual, indistinct and indescribable sa p., but did not f., the 
sL 

2115. Braughing. — (c by Rev. P. G. Ward.) 3. ab. 6.30. 4. the bed 
shook considerably for some time. 

2116. Buckland, — Mr. W. Jamian (c. by Mr. H. G. Fordham). 4, 7. 
first it was like a gust of wind, and then the house shook. 

2117. Cheskunt — Rev. F. F. Lambert t 3. 6.30. 4. a violent shaking 
of the bed. 6. 6. 

2118. Coles, — L R Grey.* 4. the room heaved gently up and down. 
6. pr. 6. 7. no. 

2119. HatJleld,—}AT. C. Butler (c. by Mr. H. G. Fordham). 6. bottles 
piled up in the cellar were thrown down and strewed about the floor : they 
were all secure the night before. 

2120. T^o,— {Standard, Dec 18.) "On the G. N. Railway, an engine- 
driver declared that after passing Hatfield the line practically rocked, and 
he feared that either the permanent way had subsided, or his train had 
become derailed." 

2121. Hawhshead. — ^A. M Dales.* 3. ab. 6.36. 4. d. yes. 6. 6. 7. 
an unusual rumbling so. b. p. 

2122. Heath — (c. by Mrs. S. Gifford Foulkea.) 4. as if some one were 
walking across the room. 6. < 4. 

2123. Hemel Hampstead,— (Bucks Advertiser, Aylesbury, Dec 19.) 3. 
6.30. 6. " the ceiling of the vestibule of the Town Hall was stripped bare 
to the plaster boards." 

2124. Hertford, — Mr. W. P. Willson {Hertfordshire Mercury, Hertford, 
Dec 19). 3. 6.35. 4. g. N. to S. 5. quite 4 a min. 6. 5. 

2126. Do. — Mr. L McMullen (Do.). 3. 6.36. 6. pr. 5. 

2126. Hertingfordbury. — Mr. W. K Topham t (Do.). 3. 5.30. 6. 6. 

2127. High Bamet. — Mr. Hedland t {Daily Mail, Dec 18). 3. ab. 
6.30. 6. 5. 

2128. ^lecAtn.— Mr. W. Hill, F.G.S.* 3. 5.34. 4. 3 main half-vibrs.. 
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to north, to south, and back to north ; very distinct and easy movemeuts, 
neither jerky nor violent f. no. 5. 2 or 3 sees. 6. 6. 7. no. 

2129. Do. — Miss G. Lucas t (c by Mr. H. G. Fordham). 3. ab. 6.30. 
4. the bed rocked. 6. 5 ; in the morning, two cracks were discovered in 
the dining-room walls, extending from floor to ceiling ; the room bad been 
enlarged ten year» Ijefore and it was pr. a weak place in the building. 7. 
another oba heard a prolonged noise, as of plaster and bricks falling. 

2130. Do. — Mr. W. Ransome* (Hertfordshire Express, Hitchin, Dec. 19). 

3. 5.40. 4. the motion very similar to that experienced when driving in 
a carriage over a depression in the road ; imm. afterwards the two windows 
in the room shook. 6. pr. 5. 7. a noise resembling the discharge of a 
distant fog-signal f. the sh. 

2131. Kenswortk — Miss S. G. Jones (c. by Mr. H. G. Fordham). 3. 6.36. 

4. a sharp sh. 6. < 4. 

2132. Leavesden Green. — R PeacLt 3. ab. 6.30. 4, the bed rocked 
backwards and forwards. 6. 5. 

2133. Little Berkhampstead.^c by Rev. G. Gibson.) 4. the sh. felt, 
but only slightly. 

2134. Little Gaddesden, — Fraulein M. A. Haftstein. 3. 6.30. 5. 2 or 
3 sees. 6. 5 ; cupboard doors were thrown open, although certainly locked. 
7. a rumbling noise before the sh., the interval bet them being 1 or 2 sees. ; 
a noise, like that of a traction-engine moving heavily along, £ the sh. by a 
few sees. 

2135. Little MilL—(c. by Mr. J. Hopkinson.) 4. sh. felt 7. a rumbling 
noise p. the sh. 

2136. LuffenhalL — ^Anon.* (c. by Mr. H. G. Fordham). 3. ab. 6.36. 4. 
the sh. consisted of 2 distinct parts, if not 3, with an interval of a few sees., 
the second pr. the stronger. 6. 5. 7. no. 

2137. Marhjate. — (Leighton Buzzard Observer , Dec. 22.) 4. sh. felt 

2 1 38. Moor Hall (near Ardeley). — Miss M. H. Young and Mrs. Wright 
3. 5.30. 4. no interval noticed, g. S.R to N.W. 6. 3 or 4 sees. 6. 6. 
7. birds in the chimney, b. p. 

2139. Nash Mills, — Sir J. Evans, LL.D., F.RS., etcf 3. ab. 6.46. 4. 
a slight rocking of the bed. 7. an explosion at a little distance. 

2140. New Bamet. — Mr. H. E. Penman.f 3. ab. 6.30. 4. the bed 
swung slightly from side to side, like the rocking of a cradle. 5. 4 or 6 
sees. 6. 5. 7. two distinct noises, a few sees, apart, the second pr. the 
louder. 

2141. Do.— Mrs. Fryer and A. R Coles t (c by Mr. H. G. Foidham). 
3. ab. 5.27 or 5.30. 4. the beds rocked with a decided movement &om £. 
to W. ; this was f. by a sort of creaking of the outer wall as after a severe 
strain. 5. > 3 or 4 sees. 6. 5. 7. a noise as of heavy pictures or furniture 
falling in the room l)elow. 

2142. Pirton, — Anon.* (c by Mr. H. G. Fordham). 4. the bed rocked 
from R to W. 6. 5 ; in a neighbouring cottage, the clock (facing due N.) 
on the mantelpiece was stopped, and a vase on the W. side of the clock was 
found leaning against it. 7. an apparently dbtant so. was heard directly 
after the sh. 

2143. Redboumbury. — Mr. E. W. Arnold (c by Mr. J. Hopkinson, 
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F.G.S.). 3. 5.35. 4. a. a slight tremor, ab. ^ min. b. a double move- , 
ment of the bed, first up and then down. g. ab. N.N.W. to S.S.E. 6. 5. 
7. one or two persons heard a noise. 

2144. Reed, — Mr. J. Wilson (c. by Mr. H. G. Fordham). 3. ab. 5.35. 
4. the bed rocked from N. to S. very distinctly. 5. 3 or 4 sees. 6. 5. 

2145. Bickmansworth, — Rev. A. E. Northey.f 3. 6.25. 4. the obe. 
believes that he was awakened by the first and slighter of two shs. 6. pr. 
5 ; in several houses in the town, crockery was thrown down. 7. no so., 
except that of a concussion, as if some huge van or traction-engine had 1)een 
overturned in the street close by. 

2146. Do. — Mrs. C. Fry* (c by Mr. H. G. Fordham). 3. 5.30. 4. a 
very gentle trembling of the bed ; this was repeated, then a third time, and 
imm. it seemed as if some one had raised the bed and tried to twist it 
6. 5. 

2147. Rothanuted Lodge, — Lt-CoL R Dumford. 3. ab. 5.34. 4. 2 shs., 
the first a shaking as if a heavy vehicle were passing close ; the second, a few 
sees, afterwards, consisting at first of undulatory shakes £ by an upheaval, 
the bed feeling as if lifted 3 or 4 inches. 5. duration of the second sh. ab. 
5 sees. 6. 5 ; the ceiling was cracked in a room built over the porch (out- 
side the main wall of the house), and a pane of glass in the conservatory was 
cracked. 7. no ; but another obs. heard a noise before the shs. as of some- 
thing falling. 

2148. Royston. — Mrs. Hughes t (c by Mr. H. G. Fordham). 3. ab. 5.30. 
6. 4. 7. awakened by a peculiar rumbling and grating so. wh. appeared to 
come from the S.W. b. p. 

2149. St, Albans. — Mr. J. Hopkinson, F.G.S. "My friend Mr. . . . 
told me that he found most of the pictures hanging on the walls of his 
house out of position after the shock ; . . . I ascertained that the pictures 
on the east and west waUs were more disturbed than those on the north and 
south walls, that they were on the average half an inch out of position, and 
that most of them were raised on the east and lowered on the west I then 
looked at mine and found that in my dining-room all the lighter pictures on 
the east and west walls were slightly raised on the east, some being quite half 
an inch out of square and others rather less. On the same walls there is one 
very heavy picture which remained in its proper position, and so did all on 
the north and south walls. I feel sure that all were horizontal on the 
previous day. They are oil-paintings and heavier than the water-colours in 
my drawing-room. These also were askew on all the walls, but with no 
regularity, which I attribute to the fact that they more easily swing back- 
wards and forwards." Mr. Hopkinson adds, " For E. and W. walls I should 
have said RS.K and W.N.W. true ( = S.R and N.W. magnetic nearly). Mr. 

*s house is to the S.R of mine . . ., and is about 50 feet lower. It is 

more nearly true N. and S. It is modern and thinly built, while mine is 180 
years old and has one inner wall two feet thick." 

2150. Do. — Miss Eleanor A. Ormerod, F.E.S.* 3. 5.30. 4. the vibrs. 
were apparently all similar, they began and ended suddenly ; the movement 
as if some one held one end of the upright frame of the bed and shook it to 
and fro. f. no. 5. ab. 15 sees. 6. 5. 7. no. 

2151. Do. — (c by Mr. J. Hopkinson.) 3. 5.35. 4. the movement of 

L 
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the bed at first as if a man were walking across the rcx)m, and then the bed 
went up and down. 

2152. Bo.— (Standard, Dec. 18.) 6. 5. 

2163. Sandon Bury, — Mr. W. H. Lees* (c by Mr. H. G. Fordham). 

3. ab. 5.36. 7. a rushing mighty wind with a sound like boys with hob- 
nailed shoes sliding on rough ice ; the so. went from W. to R 

2154. Stevenage, — Mr. W. B. Rooke. 3. ab. 5.26. 4. only one sh. 6. 5. 
7. a loud rumbling like a heavy train passing. 

2166. Do.— Mr. C. Mordell t (c by Mr. H. G. Fordham). 3. ab. 5.30. 

4. awakened by a violent shaking of the bed. 6. pr. 5. 

2156. Theobalds, — (c. by R M. Gower.) 3. ab. 6.36. 4. 2 shs. with 
scarcely any interv^ the bed was raised twice. 6. 6. 7. no. 

2157. Therfield.-^Herts and Camhs Reporter, Dec. 26.) 4. as if some one 
had hold of the bed and was shaking it 6. 5. 7. horses kicking in an 
adjoining stable. 

2158. Tring, — Mrs. S. Gifford Foulkes-t 3. some time after 5. 4. 
sh. felt 

2169. Do. — (c by Mrs. S. Gifford Foulkea) 6. pr. 5. 

2160. Ware, — (J?«r</or(fo^tre ilfercury, Hertford, Dec. 19.) 3. 6.35. 4. 
sL felt 

2161. Watford, — Mr. G. H. Haywood. t 3. bet 5.33 and 5.34. 4. a 
regular succession of waves, ab. 3 to the sec g. W.S.W. to RN.R 5. 4 to 
6 sec& 6. one picture was slightly tilted. 7. no. 

2162. Do.— Mr. S. Martin t (c by Mr. H. G. Fordham). 3. ab. 5.25. 
4. the bed heaved perceptibly, the sensation being that a wave had passed 
under it 6. 5 ; the doors of a large wardrobe swung open. 

2163. Do. — Mrs. A. King Smith ♦ (Do.). 3. ab. 6.30. 4. heard first a 
sort of thud, and then directly after the brass (hanging) handles of the bedroom 
furniture rattled noisily ; no movement felt 

2164. Do.— Prof. J. Attfield, F.RS. ♦ {Times, Dec. 18). 3. 5.34. 4. the 
first effect noticed was the noisy vibr. of a nearly empty 150-gallon cistern 
on the second floor ; this was £, within 10 sees., by the moderate rattling of 
the window-sashes in the bedroom ; the whole house shook slightly. 6. 20 
sees. 6. 4. 

2165. rra«ow.— Mr. A. H. Smith t (c by Mr. H. G. Fordham). 5. a 
few sees. 6. 4. 

2166. Woodside (near Leavesden). — Mr. K Kentish (Do.). 3. ab. 5.30. 
6. 6. 
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2167. Ampthill. — Mr. C. M. N. Rushforth.* 3. bet 5.30 and 6 A.if. 
4. the movement grad. and continuously incr. in int from beg. to end. f. 
no. 5. < 5 sees. 6. pr. 5. 7. no. 

2168. Aspley Guise. — {Leighton Buzzard Observer, Dec. 22.) 6. in a 
large nimiber of cases, glass and crockery were thro^vn down. 

2169. Barton-in-the-Glay. — Mr. H. Ward. 3. 6.34. 4. sh. felt; it set 
the mill in motion. 
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2170. Bedford.— M.T, C. F. G. Hervey.f 3. ab. 6.28. 4. g. K to W. 
6. pr. 5. 7. no. 

2171. Do. — Mr. S. M. Herbert. 3. bet 6.30 and 6. 4. 2 series of 
tremors. 6. 4. 7. as if the wind were rising outside. 

2172. Do. — {Nottingham Express, Dec 19.) 3. ab. 6.36. 4. g. S.W. to 
N.E. 6. pr. 6. 7. a hollow rumbling so. 

2173. Do.— "F. C. M.'' {Daily News, Dec 19). 3. bet 6 and 6. 4. sh. 
felt 7. a loud rumbling noise. 

2174. Biggle&wade, — Mr. W. Chambers. 3. ab. 4.30 [«ic]. 6. pr. 6. 7. 
a railway-traiu passing. 

2176. Do.-— (H^w(/br(i«^tr« -Eayrew, Hitchin, Dec 26.) 3. 6.30. 4. the 
sh. distinctly felt 6. pr. 6. 

2176. Dunstable, — {Leighton Buzzard Observer, Dec 22.) 4. sL felt 

2177. Eaton Bray. — Miss L. Wedgcf 3. 6.34. 4. 2 distinct she.; 
each time the bed was shaken violently from side to side and lifted up. 6. 6. 

2178. Eaton Socon. — (c by E. R Peppercorn.) 4. the sh. consisted of 2 
distinct parts, separated by an interval of 1 or 2 sees., the first part much 
the stronger. 5. ab. 6 sees. 6. pr. 6. 7. no. 

2179. Harrold. — Mr. C. Le Tevre, jun. 3. 5.26. 4. a slight trembling 
at first, wL grad. incr. 5. ab. 30 sees. 6. 4. 7. a strong wind. 

2180. Leighton Buzzard. — Anon.t 3. 6.36. 4. the sh. consisted of 2 
parts ; the first a violent shaking of the bed from S. to N. ; then, after an 
interval of a few sees., the second part, much slighter, movement from R to 
W. 5. ab. 4 sees. 6. pr. 6. 7. no. 

2181. Linslade. — {Leighton Buzzard Observer, Dec 22.) 6. 4. 

2182. Luton.— Ur. E. M. Williams. 3. 6.36. 5. 18 to 20 sees. 6. 6 
or 6. 7. a heavily-laden cart travelling at a rapid pace over a rough road ; 
but, as the so. reached the house, it appeared to cease ; the so. c with the sh. 
(Others compared the so. to a violent gust of wind.) 

2183. Do.— Mr. M. Barford {Daily Telegraph, Dec 18). 3. bet 6.40 
and 5.46. 4. 2 or 3 distinct shs. 6. 5. 

2184. Do. — {Leighton Buzzard Observer, Dec 22.) 6. in some parts of the 
town, plaster fell from ceilings. 7. a policeman on duty heard a so. like a 
gust of wind. 

2185. Potton. — Anon^t 3. ab. 6.40. 6. 4. 

2186. Shambrook. — Mr. M. Stileman-Gebhard.t 3. bet 6 and 6. 5. 1 
or 2 sees. 7. a few sees, after the sh., there was a so. as of a heavy carriage 
at a little distance. 

2187. Wobum, — {Leighton Buzzard Observer, Dec 22.) 6. at one house, 
water was spilt from a jug standing on a wash-stand. 

2188. Wohum Sands. — Mr. H. B. Mallam.t 3. 5.36. 4. 2 shs., the 
second f. the first imm., then an upward trem. mot g. N. to S. 5. 6 sees. 
6. pr. 6. 7. the explosion of gunpowder in a pit b. p. 
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2189. Amersham. — Rev. K T. Drake. t 6. < 6 ; a lot of bricks were 
shaken down from the inside of one of the chimneys ; the grates in two 
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other roonia were loosened. 7. a rumbling nobe, like the fall of Eome 
heavy body. 

2190. Uo. — {Bucks Himld, Ay]esimiy, Dec 19.) 6. 5. 

3191. Afkley Oreen. — Mrs. Rosa Barker. 3. 5.32 A.M. 4. an undulatory 
motion, very like being in a, small boat in the Birelt of a large slearaer ; there 
were 3 equal undulations, and the 4th and last was more of a swing; they 
were all amooth and free from jerk. g. N. and S. 5. 4 to & eecn. 6. ^ or 
6 ; a Htuffed flying-fish suspended by a string round its tail to the door of fi 
wanlrobe swayed to and fro in time with the wave, humping against the 
wood between each swing. 7. when the sh. was over, the ol». sat up and 
removed a shawl from over her ears, and heard a sort of long moan or 
grumbling dying away. 

2192. Aston Clinton.— Aaon.-f (c by Rev. T. Williams). 3. 5.35 to 
5.40. 5. instantaneous. 6, ■* 4. 7. no. 

2103. Aston-Sandford. — Rov. K S. Elwell, D.D.t 3. ah. 5,40. 4. only 
one ah. 

2194. AyUsbury. — {Bucks Adveriieer, Aylesbury, Dec, 19.) 3. ab. 5.30. 

4. the vibr. like tliat wade by a heavy traction-engine or steam-roller passing 
along the street 6. pr. 5. 

2195. Da — CDo,) 3. 5.15 or 5.30. 6. in several houses small articlc-s 
were disturbed. 

2196. BeacorujUld. — " E. H." t {Daily Telegraph, Dec. 18). 3. 5.38. 6. 5. 

2197. Buckingham.— Hev. F. G, Kiddle.t 4. the bed rocked &-om side 
to side. 6. 5. 7. as though heavy furniture were being moved in the 

2198. CheAam. — Mr. F. Churchill t and Mr. J. Smith.! 3. 6.36. 4. 
3 or 4 vibrs. f, yea. 5. S to 3 sees. 6. 5. 7, a Uea\'y goods-train. 
b. f. 1 sec c. f. 4 seca. d. yes, e. f 2 sees. f. no. 

2199. Do, — <Bucii Herald, Ayleahury, Dec 10,) 3. 5.30. 5, fully 
20 sees. 6. 5 ; in some cases crockery, etc, was broken. 7. a rumbling ea. 

2200. Chilton. — Rev, J, B. Tyson. 3. ah, 5.30. 4. g. E. to W. 
6. 5. 

2201. Colnhrook. — Anon.t {c. by Rev. F. P. Burnett). 

5. ah 2 sees, 6. 5. 7. another ubs, heard lieforc the sli. a loud rumblu 
noise, as if the mail-van had dashed against the comet of the house. 

2202. Creutx. — Mr. W. Mori'is* (c by M^ Q . J. 7 
5. 3 or 4 sees, 7. a sa like the banging o" 

2203. Eton. — Mr. A. Heygai*. 3. jusli 
ment, apparently continuouji. g. N. and p 
very heavy tmction-engine pB.-siiig, b. f. I 

2204. Famham Boyal — Mr. F. C. CarB 
wave. 5. ah. l^secs. 6. 6. 7. na 

2205. Fuhner. — Mr. C. R Foster, 
5. ab. 2 sees, 6. 6. 7. no. 

2206. Great Marlow. — A. M K 
Heritjs of vibre. 6. 10 nea. 6. pr, 5, 

2207. Da — (Bueh Htratd, Ayle-biiry, I 
oecillating movement. S. or 7 ftVK. 
a. violent vibr. 
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2208. Ortal Mimnden. — (c by Eev. W. L Wilson.) 4. the Bensation 
was as if some one uoder tlic 1ied wure liftiog it up. 6. 6. 

2209. Grendon Undencood. — Rev. R H. Pigott. 4. the bed trembled. 
5. ab. 5 eecs. 

2210. Haddmham. — Mr. E. J. Bishop.* 3. ab. 5.32 or 5.33. 4. as if 
the bed were lifted up an inch or two twice, the second lift closely following 
the first ; imnL afterwards a slight rattling of tlie windows. 5. bet 3 or 4 
sees. 6, 6. 7. a Tumbling so. heard by others. 

2211. HampUdon. — (_Henky AdvertiterfDec 19.) 6. a cloctwas stopped. 

2212. Saalemere. — Mra. Burke.t 3. ab. 6.35. 4. a. severe trembling, 
not a rocking motion. 5. ab 7 sees, 6. 6. 7. a dull heavy miiible wh. 
incr. in volume until the bed began to shake, together with a nishing swirl- 
ing so. i the sounds were lost or not noticed so much while the furniture, 
ate., rattled. 

2213. Do. — Major Powell {Buck» Herald, Aylesbury, Dec 19). 3. 5.36. 
5. 6 or 6 seen. 6. pr. 5. 

2214. Htdgerleg. — E. E. Stevenson.! 3. bet. 5.30 and 5.35. 6. a 
stone croas waa thrown over, and another small marble was twisted on its 
1»se and moved more than an inch from N. to S. 7. a nimbling noise waa 
heard by one obe. 

2215. High JFycimbf.—ilT. S. Haig (South- Buelia Free Putt, High 
Wycombe, Dec. 18). 3. 0.34. 4. g. W. (slightly by S.) to H 5. 4 or 5 
Bees. 6. pr. 5. 7. a premonitory rumbling, 

2216. Do. — {Bnelu AdvertUtr, Aytesburj-, Dec 19.) 6. 5; those who 
were np say that a distinct tremor of the ground was observable and build* 
ings shook perceptibly. 

2217. Iver. — Mr. B. J. Noble.t 3. bet 5.30 and 6,40. 4. one eeriea. 
E. ab. 7 or 8 sees. 6. 5. 7. no. 

2218. Do.— (c by Mt; K J. Noble.) 5, 7 or 8 aeca. 6. < 4. 

2219. LittU Marlow. — Min R. Carter (c: by Bar. A. L Thompson). 3. 
6.40 to 5.45, 4. only one sh. d, yea. a. end, 5. ab. 30 smb. B. -4 B ; 

ssti'nsiive ci'ack waa made, removing plaster and breaking the wall back 
^lUi ineerUid cuplKMid in the kitchen. 7. a rumbling so., app. pusing 
» oiul ending in the ci'ackling noise oStea heard with thunder; a 
' c waa also hc«td (possibly connected with the dist urlian oe of the 
ujiwards) not unlike the no. of a strong nituMf^ktli a key- 
It. fl ab. 1 seb 

— AlUia.t llMily ifewi, lie^^^^^^,. 6.20. 

"~ ~ B in the hooeu heard 

Hotgaiu 3. S.3^^^^^0i vibra, 
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2226. Over JVinchendon. — (<x by Rev. T. J. Williams.) 6. 6. 7. the 
ah. was p. by a rumbling so. 

2227. Padhury. — (c by Mr. C. V. Norman.) 3. 6.28. 4. like a wave 
advancing from W. to R 6. 6. 

2228. Pmii, — Mr. G. E. Larkin. 3. 6.37. 4. a slight upheaval of the 
bed and a waving sensation : " I am under the impression there were two 
shocks, the second much the stronger." g. S.W. to N.E. 5. 16 to 20 sees. 
6. 6. 7. a rushing mighty wind. b. p. ab. 2 or 3 sees. c. c. 

2229. Princes Rishorough. — (c. by Rev. R R Bardolph.) 3. 6.30. 4. 
ab. 8 or 9 vibrs., increasing in int and stopping suddenly, e. end. f. yes. 

5. 4 sees. 6. 5. 7. a low rumbling like distant thunder. 

2230. Quainton, — (Bucks Herald^ Aylesbury, Dec 19.) 3. ab. 6.30. 
4. sh. felt 

2231. Roughwood Farm (near Chalfont St Giles). — CoL R FitzG. 
GaUoway, RA.t 3. 5.34. 4. an undulating sh. g. W. to E. 5. ab. 3 
sees. 6. pr. 5. 7. na 

2232. Slough. — ^Anon. 3. ab. 5.36. 4. 4 or 6 rapid vibrs. f. yes 
(others in the house said their beds rocked). 5. ab. 3 or 4 sees. 6. 6. 7. 
a rumbling noise, as if the chimney were coming down ; the beg. of the sh. 
£ the end of the so. almost imm. 

2233. Steeple Clayton, — Rev. LL J. Kenyon-Stow.f 3. ab. 6.30. 6. 5. 

2234. Stone. — Rev. J. L. Challis t (c by Rev. C. Dowding). 6. bet 5 
and 30 sees. 7. a rumbling heard by another obs. 

2235. Taplow. — (c. by Mr. J. Rutland, F.G.S.) 3. ab. 6.35. 4. g. N. 
and S. 6. 5. 7. a rumbling noise. 

2236. Thame. — (Bucks Advertiser, Aylesbury, Dec 19.) 3. shortly 
before 6. 6. 5. 

2237. Waddesdon. — Anon.t (c by Rev. T. J. Williams). 3. ab. 5.30. 

4. as if some one were underneath, moving the bed. 6. 5. 7. the sh. was 
p. by a rumbling so. 

2238. Wendover. — (Bucks Advertiser, Aylesbury, Dec 19.) 3. ab. 5.30. 

6. pr. 6. 7. a rumbling noise. 

2239. W7iitchurch.—(c by Rev. G. T. Medd.) 3. ab. 5.30. 4. a quiet 
undulating or rocking motion. 5. a few sees. 6. 5. 

2240. Windsor.— (Bucks Advertiser, Aylesbury, Dec 19.) 3. ab. 5.30. 

5. several sees. 6. 5. 

2241. Wycombe Abbey, — Miss A. R Bumcf 4. the bed trembled 
violently. 6. < 4. 



HUNTINGDONSHIRE 

2242. Diddington, — Mrs. King* (c by Rev. A* Hannan). 3. ab. 
6.30 A.M. 7. a passing traction-engine. 

2243. Huntingdon. — The Ven. Archdeacon F. G. Vesey.* 3. shortly 
after 5.30. 4. a trem. mot like that made by the passing of a traction- 
engine, f. no. 5. ab. 30 sees. 6. < 4. 7. no. 

2244. Do. — (Cambridge Independent Press, Dec 24.) 4. sh. felt, but not 
very markedly. 7. several persons were awakened by the noise. 
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2245. Norman Cross. — Mr. N. Allen.* 3. ab. 6.35. 4. a distinct 
upheaval f. by a corresponding subsidence. 5. ab. 2 sees. 6. 5. 7. no. 

2246. Pidley, — Mr. D. F. Haines. 3. 6.40. 6. 4. 7. so. heard. 

2247. Ramsey. — Mr. A. J. C. Rose.! 3. ab. 5.40. 4. d. yes. e. mid. 
5. ab. 10 sees. 6. pr. 6. 7. 2 or 3 traction-engines coming quickly down 
the street ; the so. came from the S.W. b. f. 2 or 3 sees. c. p. 

2248. St. Ives. — Anon.* (c. by Rev. S. J. M. Pim). 4. the bed seemed 
to move. 

2249. Wisiow. — S. de la Pryme. 3. bet 5.30 and 6.40. 6. 4. 7. 
the rumble of a traction-engine. 



CAMBRIDGESHIRE 

2260. Benwick. — Mr. H. Anderson. 4. the bed quivered. 5. some sees. 

2251. Boxworth. — Mr. K A. ThomhilL* 3. 5.35 a.m. 4. the bed 
shook 3 time& 5. ab. ^ sec. 7. no sa heard. (*^ A labouring man coming 
from an adjoining village to work here said he heard a noise and felt the 
shock twice at an interval of al>out 1^ minutes.'') 

2262. Cambridge. — Mr. H. Pain.* 3. l)et 5.34 J and 6.35. 4. a 
rocking motion repeated 5 or 6 times. 5. ab. 10 sees. 6. 5. 7. no. 

2263. Do. — CoL CaldwelL* 3. bet 5.20 and 6.26. 4. the bed rocked 
gently and pleasantly from side to side, i.e. N. and S. 5. 8 to 10 sees. 6. 
pr. 5. 7. a rumbling or rushing so. before the sh. ; not noticed after the 
bed began to rock. 

2254. Ely. — Lady Alwyne Compton (TimeSy Dec 19). 3. 5.30. 4. the 
motion was a rocking, not a quick vibr. 

2255. Orantchester. — C. Walthani.! 4. a peculiar motion of the bed. 
5. ab. 2 sees. 6. pr. 5. 7. no. 

2256. Thomey. — Mrs. Hurry* (c by Mr. J. W. Bodger). 3. 5.33. 4. 
a rocking motion, as though in a boat 5. ab. 2 sees. 6. pr. 6. 7. no. 

2257. WhittUsford. — A. Barker.* 3. ab. 6.35. 4. the bed shook 
distinctly with a swinging motion. 5. ab. 2 sees. 6. 5 ? 7. no. 

2258. Wisbech— msR A. Peckover. 3. ab. 5.30. 4. g. W. to E. 6. 5 ? 
7. a curious rushing so. 

2259. Da — Anon. 4. sh. felt 7. a rumbling noise heard. 



ESSEX 

2260. Berden. — ^Anon.t (c by Mr. W. Lucking). 3. 5.30 am. 4. a 
very perceptible shaking of the l)ed. 6. 6 ? 

2261. Brentwood. — Mr. F. Landon* (c by Mr. W. Cole). 3. 5.36. 4. 
no sh. felt ; the jug rattled 3 or 4 times, and again 3 or 4 times after an 
interval of 2 or 3 sees. 

2262. Buhner. — Miss M. A. Burke.* 3. bet 5.30 and 5.35. 4. f. yes. 
5. pr. < 1 min. 6. 5. 7. a little while after the sh. there was a faint 
rushing sa 

2263. ChigwelL — Mrs. Mildred.! 3. 6.30. 6. pr. 6 
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2264. Colchester. — ^Anon.* 3. bet 6.16 and 6.46. 6. pr. 6. 7. no. 

2265. Lagnams. — Mrs. Sands. t 4. 2 ehs., the second £ the first imm. 
7. no. 

2266. Heydon. — (c by Mrs. A. Savile.) 3. 5.36. 6. pr. 6. 7. noise 
heard. 

2267. Ingrave. — (c by Rev. H. D. Heatley.) 6. < 4. 

2268. Do. — Anon.* (Da). 3. bet 6.30 and 6.46. 6. a lamp hanging 
from the ceiling shook. 7. a heavy railway train. 

2269. Kelvedon. — M. Fuller. 4. one heave of the bed. 6. pr. 6. 

2270. Little Yeldham, — (c by Mr. S. K DeatL) 3. 6.30. 6. < 4. 

2271. Loughton. — Mr. J. Cubitt 3. ab. 6.30. 4. a rapid and forcible 
shaking of the bed, at the rate of from 3 to 5 times a sea, the bed being 
apparently moved an inch or two. g. N.R and S.W. 5. 6 or 6 sees. 
6. 6. 7. no. 

2272. Maldon, — A. Moss.! 3. ab. 6.30. 4. strong tremors from K to 
W. ; the sh. pr. consisted of 2 parts, separated by a few sees. 5. ab. 4 sees. 

2273. Springfield (near Chelmsford). — Miss M. S. Holgatcf 3. 6.45. 
4. the walls of the house appeared to be undulating and the bed also ; a 
piece of china on the mantelpiece knocked against the wall, and the rate of 
knocking (afterwards tested by the metronome) appeared to be about 184 per 
minute, g. N.E. to S.W. 6. pr. 5. 



SUFFOLK 

2274. Bury SL Edmunds — Miss E. F. Babington.t 3. ab. 6.30 or 5.35. 
4. the motion something like that caused by an underground railway-train 
in a building imm. over it, but with more of a rolL 5. ab. 4 or 6 sees. 
6. 5 ? 7. after the sh. was over, the ob& thought she heard a so. as of trees 
rustling, but there was no wind. 

2275. Do. — Mrs. H. Guy. 3. 6.34. 4. a rocking motion. 5. 5 or 6 
sees. 7. no. 

2276. Do. — {Standard^ Dec 21.) 4. a rocking motion. 6. < 4. 

2277. Rumhurgh. — (c by Rev. W. L. Wilson.) One person, who sleeps 
lightly, felt and heard the eq. 



NORFOLK 

2278. East Dereham, — J. Wright* 3. ab. 6.36 a.m. 4. the bed shook, 
or rather heaved. 7. no so. heard. 

2279. King's Lynn, — ^Anon.* 3. ab. 6.30. 7. a loud rumbling noise, 
like a traction-engine passing, but lasting longer, and ceasing suddenly. 

2280. Necton. — (c. by Mr. R H, Mason.) 4. a shaking of the whole 
room, f. almost directly afterwards by another shaking. 

2281. Do. — Mr. R. H. Mason.* Observed neither sh. nor so., but heard 
the fall of something in the passage. " On inquiry afterwards, I found that 
two iron rods and the handle for pumping the organ, wliich were resting in 
the first-floor passage, had fallen forwards. As the floor is of polished wood, 
very little would have knocked them down." 
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2282. Norwich. — ^A. M. BamarcLt 4. the bed shook and moved sa 
though some one were underneath ; shortly afterwards there was a second 
wave much weaker and shorter, not lasting more than 2 sees. 7. a very 
loud rumbling as if a carriage were going hurriedly by. (Several persons 
in Norwich were wakened by what they thought were traction-engines 
passiiig.) 

2283. Do. — Miss A. M. Brown.* 3. 5.35 or 5.36. 4. 2 or 3 beats or 
gentle movements of the 1)ed. 5. ab. 3 or 4 seca 6. pr. 4. 7. no. 



N0RTHA3iPT0NSHIRE 

2284. ^yn^. — Mr. W. Walklett* 3. 5.35 J. 4. 5 distinct upward move- 
ments, the third being the most violent, f. by a swinging motion, N. and S., 
commencing slightly and increasing, the second and third swings l)eing more 
violent than the others, then ab. 4 or 5 violent swings ; this was f. by a very 
sharp quivering sensation which lasted quite 5 or 6 sees. 5. 16 sees. 6. 5. 
7. na 

2285. Benefield. — K. A. Chataway.t 3. ab. 5.30. 5. 2 or 3 sees. 6. 5. 
7. no. 

2286. Do. — (c. by K. A. Chataway.) 3. 5.30. 6. 5. 7. a rushing 
wind, lasting ab. 2 sees. 

2287. Blisworth. — {Northampton Herald, Dec 19.) 3. 5.34. 6. 5. 

2288. Bouyhton, — Mr. T. H. Warren t (Do.). 3. bet 5 and 6. 6. 5. 

2289. Brackley.—Ur. H. Bedford.* 3. 5.35. 4. g. W. to K 5. ab. 
5 sees 6. 4. 7. a traction-engine passing rapidly, b. c. ab. c. f. ab. 5 
sees. 

2290. Brixworth. — Mr. G. Walker.* 3. 5.35. 4. the \)ed gave a lurch 
as if some one shoved it. 6. 5. 7. a passing train, b. p. 10 sees. 

2291. Do. — Mr. U. Bevan.* 3. 5.35. 4. the sh. in two parts, the first 
stronger. 5. ab. 20 sees. 6. pr. 5. 7. the rumbling of a train. 

2292. Burton Latimer. — Miss A. Harper.* 3. ab. 5.40. 4. the bed 
moved from S. to N., and, as there was a light in the room, the bed was 
seen to heave up on the S. side ; then came a trem. mot. 6. 5. 7. under- 
ground thunder, b. p. 

2293. Do. — (Kettering Leader, Dec 18.) b. pr. 5. 7. the sh. was ace. 
by a distinct rumbling noise. 

2294. Greaton, — (NoHhampton Herald, Dec 19.) 3. 5.33. 6. 5. 

2295. Dallington. — (c by Miss L. N. Beasley.) 3. pr. 5.34. 4. a 
rocking of the bed from side to side ; 2 or 3 vibrs. g. S.W. to N.K 5. ab. 
2 sees. 6. 5. 7. a thimiping or banging so. 

2296. Daventry.-^Daventry Express, Dec 19.) 3. bet. 5 and 6. 6. 5. 

2297. Deshorough — Mr. F. C. Fenton (Northampton Herald, Dec 19). 
3. ab. 5.38. 5. at least 25 sees. 6. 5. 7. a so. aa of distant thunder, f. 
by a tremor. 

2298. Duddington. — (c by Mr. F. Coventry.) 3. 5.30. 6. < 5. _7. a 
rmubling, like that of a traction-engine, p. the sh. 

2299. Eye. — Miss Targwell t (c by Mr. J. W. Bodger). 4. a vert, mot, 3 
times. 5. 15 sees. 6. 5. 
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2300. Guilshorough. — {Northampton Herald, Dec 19.) 3. ab. 5.30. 6. 
6 ; in one house, crockery was shaken down and broken. 7. a lumbering 
noise, like the rolling of distant thunder. 

2301. Hardingstone. — (Do.) 6. crockery and other things were shaken 
off shelves. 

2302. Harpole. — Mr. E. Scrivenf {Kettering Leader, Dec 18). 3. ab. 
6.30. 4. an undulatory movement of the bed. 5. several sees. 6. 5 ? 
7. the sh. was imm. f. by a rather loud and prolonged, but subdued, rum- 
bling noise, like the passage of a heavily-laden vehicle over a hard-frosted road. 

2303. Higham Ferrers. — (Northampton Herald, Dec 19.) 3, ab. 5.35. 
4. sL felt 

2304. Isham. — (Kettering Leader, Dec 18.) 3. ab. 5.30. 4. a well- 
marked trembling. 

2305. Kettering, — Mr. C. W. Lane.* 3. bet. 5.34 and 5.35. 4. 2 series 
of vibrs., separated by an interval of 3 or 4 sees., the first being the longer 
and more intense, f. no. 5. first series, 10 sees., second 6 sees. ; total 20 
sees. 6. 5. 7. a rumble, as of a traction-engine passing at a short distance, 
£ the first series in 3 or 4 sees. d. yes. 

2306. Do. — (Kettering Leader, Dec 18.) 4. two shs., the second shortly 
after the first 6. 5. 7. a peculiar rumbling grating noise. 

2307. King's Sutton, — M. K Huntf 3. ab. 5.30. 4. the bed oscil- 
lated as if a strong person had taken hold of the foot and shaken the bed. 
g. E. to W. 5. several sees. 6. 5. 7. a train in the distance, c. p. 
some sees. 

2308. Do. — (c by M. E. Hunt) 6. < 4, 7. a heavy miner's waggon 
passing the house, b. p. c. the so. ended 1 or 2 sees, after the beg. of the sh. 

2309. Little Harrowden. — Mr. Wooding* (c by Mr. C. Crump). 3. 5.30. 
4. two parts, the first a shaking of the window, as if by a sudden gust of 
wind, 2 or 3 sees. ; after 3 sees., a movement of the bed ace by a second 
rattling of the windows ; the second sh. the stronger, g, S.W. to N.K 
6. 5. 7. no, but other observers heard a so. like a rapidly -driven cart on a 
stone road. 

2310. Long Buckley,— (Northampton Herald, Dec 19.) 3. bet 5.30 and 

6. 4. sh. felt 

2311. Moulton, — (Do.) 6. < 4. 

2312. Northampton, — Miss K W. Black well, t 3. ab. 5.35. 4. the bed 
was rocked steadily backwards and forwards J5x)m N. to S. 6. 5, 7. another 
obe. heard a so. as if boxes were being dragged about the fioor. 

2313 Do. — Mr. B. Thompson, F.G.S. 4. a trem. mot 5. 3 or 4 sees. 

7, no. 

2314. Do. — (Northampton Herald, Dec 19.) 3. ab. 5.35. 6. 5. 7. a 
mysterious rumbling noise. 

2315. Do. — (Kettering Leader, Dec 18.) 3. 5.35. 6. 5 ? 7. a rum- 
bling noise. 

2316. Oundle, — (Standard, Dec 18.) 4. like the oscillations made by a 
traction-engine. 5. ab. 25 sees. 6. 4. 

2317. Peterborough. — Mr. J. L. Bamett (c by Mr. J. W. Bodger). 3. 
5.37. 4. a trem. mot, which seemed to increase for ab. 5 seca and then die 
away. g. N. to S. 6. pr. 5. 7. a rimibling so., coinciding with the sh. . 
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2318. Do. — Mrs. Thompson* (Do.). 3. bet. 5.40 and 6.45. 6. 5. 7. 
a traction-engine passing, b. pr. c. c. c. 

2319. Do. — M. A. Hammond t (Do.). 3. ab. 5.40. 5. several sees. 

6. pr. 5. 7. a rumbling so. heard. 

2320. Do. — K. E. Pearson (Do.). 3. ab. 5.30. 4. 2 prin. vibi-s., causing 
a jarring sensation. 6. < 5. 7. no. 

2321. Ik},— {Peterborough Advertiser, Dec 19.) 3. directly after 5.30. 

4. a slight sh., f. almost imm. by one more severe. 5. a few sees. 6. 5. 

7. a traction-engine passing. 

2322. Pytchley. — ^Mr. A. Warner.* 3. ab. 5.30. 4. a,, yes. b. 2 vibrs. 
C. yea. d. grad. incr. e. mid. f. yes. 6. 5. 7. distant artillery, b. c. 
C. c. d. yes. e. c f. appeared to become sharper. 

2323. Rothwell. — {Kettering Leader, Dec 18.) 6. < 4. 

2324. Spratton, — Mr. C. A. Markham, F.RMetS. (Northampton Herald, 
Dec 19). 3. 5.34. 4. a slight though distinct sh. 6. < 4. 

2326. Do. — Mr. Pheasant (Do.). 3. ab. 5.46. 4. 2 distinct shs. 6. 6. 

2326. StoweHUl {near Weedon), — Mrs. Byrne. 3. 5.35. 4. 4 slow and 
distinct rocking movements, with a pause of ab. 3 sees, before the return 
movement ; they were equal in int. 5. ab. 10 sees. 6. 5. 7. ab. 3 sees, 
after the sh., there was a so. like the fall of a heavy weight in the road (there 
was nothing outside to account for the noise). 

2327. Thrapston, — (Northampton Herald, Dec 19.) 3. ab. 6.30. 4. 2 
shsL, the second 5 mina [sic] after the first 6. 5. 7. a heavy rumbling so. 

2328. Do,— {Kettering Leader, Dec 18.) 6. pr. 5 ; in many cases, crockery 
was thrown down from the shelves. 

2329. Tiffield,—Mr, T. S. Stops. 3. 5.36. 4. the l>ed was lifted, a^ if 
in a small rowing boat in a swell on the sea. g. S. to N. 6. 5. 

2330. Towcester, — (Northamptm Herald, Dec 19.) 3. bet 5.30 and 
5.40. 4. beds shaken. 

2331. JValgrave, — (Kettering Leader, Dec 18.) 3. ab. 5.30. 4. sh. 
felt 

2332. Warkworth, — (Banbury Guardian, Dec 24.) 6. < 5. 

2333. Welford, — Mr. G. Thurston.* 3. 5.38. 5. 5 to 10 sees. 6. 4. 
7. a distinct rumbling. 

2334. Wellingborough, — Mr. W. W. James, t 3. 6.32. 4. a continuous 
shaking, pr. the second of 2 shs. g. N.R to S.W. 5. < 15 sees. 6. 5. 

2335. Yardley Hastings. — (Northampton Herald, Dec 19.) 3. ab. 6.35. 

5. 2 to 4 sees. 6. 6. 



LEICESTERSHIRE 

2336. Ashky 'de-la- Zouch, — (Leicester Chronicle, Dec 19.) 3. 5.45 a.m. 

6. < 4. 

2337. Barrow-on-Soar, — (Do.) 3. ab. 5.30. 6. 5. 

2338. Belvoir, — (Grantham Journal, Dec 19.) 3. ab. 5.40. 6. < 4. 

7. a sudden rush of wind. 

2339. Belvoir Castle Gardens, — Mr. W. H. Divers. 3. 5.34. 4. Bp. no. 
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b. 2 vibre. of the sanie int, ab. ^ sec. bet them. c. no. f. no. g. N.W. 
to S.R 5. ab. IJ sees. 6. 5. 7. no. 

2340. BirstalL— {Leicester Chronicle, Dec 19.) 3. ab. 5.36. 4. 2 shs. 

6. 5. 

2341. Bottesford. — (Grantham Journal, Dec 19.) 3. nearly 6.30. 4. 
only one sL, a quivering of the house as if caused by a heavy blow at the 
foundations. 7. no. 

2342. Broughton Astley, — Mr. G. Sharman.* 3. 6.33. 4. suddenly the 
bed rocked from side to side. 5. ab. 5 sees. 6. 5. 7. there appeared to 
be a slight so. accompanying the sh. 

2343. Do. — {Leicester Chronicle, Dec 19.) 3. 5.35. 4. a distinct 
oscillatory movement 5. 3 to 4 sees. 7. a low rumbling noise, like the 
distant so. of an approaching train, ace the sh. 

2344. Buckminster, — Rev. Astley Cooper {Standard, Dec 21). 6. pr. 5. 

7. a strange rushing so. 

2345. Carlton,— ^c by Mr. G. F. Reader.) 3. between 5.30 and 6. 4. 
horizontal movements, g. S.W. and N.E. 5. ab. J min. 

2346. Castle Donington. — Rev. J. C. Roney-DougaLf 3. ab. 6.25 [sic], 
4. f. yes. 5. ab. 2 sees. 6. 5. 7. heavy waggons moving, b. p. imm. 

2347. Do. — {Leicester Chronicle, Dec 19.) 4. an oscillation. 6. < 4. 
7. a rumbling. 

2348. Dunton Bassett. — Rev. A. ChiswelLt 3. 5.35. 4. a. yes, 2 sees. 
b. yes, 10 sees. c. yes, ab. 3 sees. e. mid. f. yes. g. N.W. to S.R 6. 5. 
7. a heavy train passing swiftly under the house, c. f. d. yes. e. c f. no. 

2349. EarFs Shilton. — Miss R A. Carr. 3. about 5.40. 4. a. yes, 
scarcely perceptible, b. 4 or 6 vibrs., the bed appeared to swing very 
gently, g. N. to S. 5. ab. 5 or 6 sees. 6. 5. 7. no. 

2350. Elmsleigh, — ^Mr. J. Stafford, J.P.* 3. 5.9. 4. a rocking and 
quivering of the bed. 5. 1 or 2 sees. 6. 5. 

2351. Frisby-on-the-Wredke, — ((?ront/kim Jbuma/, Dec 19.) 3. ab. 5.30. 

6. 5. 

2352. Gopsall Gardens (near Atherstone). — Mr. J. Lee. 3. ab. 5.34. 4. 
3 shs., close to one another. 5. 15 to 20 sees. 6. 6. 7. a noise resembling 
in int a large quantity of coal falling or an underground explosion, coming 
from the S.W. ; this apparently lasted only 1 or 2 sees., and was closely 
f. by an upheaval. — " In one of our conservatories we have a brick water- 
tank, which on the evening of the 16th was full to overflowing, and at 7.30 
on the 17th there was but a very little water in the bottom. This had 
never happened before, and since then [written Dec 28] we have found the 
tank to lose water at the rate of about 6 or 8 inches per day. This appears 
to point to a displacement of the masonry." 

2353. Great Dalby. — {Grantham Journal, Dec 19.) 6. 5 ? 7. a slight 
rumbling noise as of distant thunder. 

2354. Hathem. — {Leicester Chronicle, Dec 19.) 3. ab. 6.30. 6. •< 4. 

7. a strange rumbling noise. 

2355. Higham Hall. — ^Anon.t {Daily Telegraph, Dec 18). 3. 5.30. 6. 
5 ? 7. the sh. was ace by a muffled rumbling noise. 

2356. High Cross, — Mr. R J. BarwelL 3. 5.34. 4. 2 shs., the first 
lasting 15 sees., the second, after 3 or 4 sees., less severe. 6. < 4. 7. no. 
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2357. Hinckley. — (Leicester Chronicle, Dec. 19.) 3. ab. 5.30. 4. a 
swaying motion. 6. < 5 ; crockery was thrown down in places, and doors 
wh. were not fastened were thrown back. 7. a hea\'y vehicle passing. 

2358. Humheretone Road Junction. — Mr. G. Green, J.P.* 3. 5.34.* 4. 
3 distinct movements, g. K to W. 6. ^ 5 ; a large stone at the back of 
the fireplace moved quite 2 ins. out of the perpendicular at the first sh. and 
in a lesser degree at the two others. 

2359. Husbands Bosworth, — Mrs. G. W. Phipps.t 3. 6.32 [sic], 5. ab. 
^ min. 6. pr. 5. 7. thunder. 

2360. Isley Walton. — Anon.f 3. 5.30. 4. as if some one had hold of 
the bed and pulled it backwards and forwards strongly. 6. 5 ; the wardrol>e 
doors were thrown open, 7. no. 

2361. Do. — {Leicester Chronicle, Dec 19.) 6. pr. 5 ; a water-jug and 
glass were seen to sway on a table. 

2362. Kegworth. — Lt.-Col. A. W. Mansergh. 3. 5.35. 4. one sh. only. 
f. yes. g. R to W. 5. ab. 4 sees. 6. 5. 7. the so. not a rumbling, but 
more of a clatter (in other parts of the village, it was like a heavy traction- 
engine moving very rapidly and stopping suddenly), b, p. al). 2 sees. c. c. 

2363. Kihoorth. — {Kettering Leader, Dec. 18.) 3. shortly l)efore 6. 4. 
2 distinct shs. 

2364. Leicester. — Mr. J. W. Muston.* 3. 5.34. 4. a rattling of window- 
frames, £ by a distinct rocking of the house, g. N.W. and S.R 5. 8 or 
10 sees. 6. 5 ; a door on the third or top story of the house was swung 
open, not violently but steadily ; it was nearly closed the previous evening. 

2365. Do. — Mr. K S. Bream.* 3. 5.35. 4. two distinct shs., 3 or 4 
sees, interval bet them ; a heaving and rolling sensation. 6. 5. 7. 
Iwth shs. were aca by a rumbling so. like the beating of muffled drums or 
thunder; the so. was apparently only noticeable at the time of the shs. 
and c. with them in duration. 

2366. Do. — Mr. C. V. Hartley.! 3. 5.34 or 5.35. 4. 2 series. 5. 5 
or 6 sees. 7. awakened by a so. like that of a traction-engine passing and 
by slight tremor ; then came the rumbling after a short interval ; the so. 
continued after the rumbling, grad. dying away. 

2367. Do. — Mr. W. Koddis. 3. 5.30 to* 5.32. 4. the house swayed 
backwards and forwards, g. E. and W. 5. ab. 5 sees. 6. 5. 7. no. 

2368. Do.— Mr. G. R Sturgess.! 3. 5.35. 6. < 4. 

2369. Do. — {Leicester ChronicUy Dec. 19.) 3. ab. 5.35. 4. the first 
movement lasted 3 or 4 sees., and was imm. f. by another sh. of equal dura- 
tion and int, while, in some instances, a third, but only very sliglit, tremor 
is said to have been noticed. 6. 5. 

2370. Do. — Mr. R R Palmer (Do.). 3. 6.35 [sic\ 4. the bed seemed 
to be rocked quietly. 5. several sees. 6. 5. 

2371. Do. — Mr. H. Banton* (Do.). 3. ab. 5.40. 4. 2 shs. of equal 
severity, f. by a slight tremor. 6. 5. 

2372. Do. — Mr. J. W. Urquhart (Do.). 3. 5.35. 4. 2 or more strongly 
marked slis., separated by an interval of ab. 3 sees. 6. 5. 7. the shs. were 
ace. by a loud rumbling noise, somewhat resembling distant thunder. 

2373. Do. — (Do.) 5. 12 or 15 sees. 6. the ceilings of some rooms 
showed new cracks ; in a few houses fragile ornaments were thrown down. 
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2374. Little Peatling, — Mra Bastow (c. by Rev. T. C. V. Bastow). 3. 
5. 3 2 J. 4. only one series. 6. pr. 5. 7. a threshing-machine on the road 
70 yds. away. b. p. d. yes. e. f. 

2376. Long Whatton,--{Loughhorough Herald, Dec 24.) 3. 5.35, 6. 
< 5 ; bottles jarred one against another. 7. a rumbling noise. 

2376. LoughJborough. — Mr. G. Adcock.* 3, 5.35. 4. 2 prolonged aeries 
of vibrs., each commencing softly, increasing in the middle, and ending 



Pig. 5. 

softly, as in the accompanying diagram. 5. ab. 3 or 4 sees. each. 6. *< 4. 
7. no. 

2377. Do. — Mr. J. Garton.* 3. 5.36. 4. d. yes. e. mid. 6. 4. 
7. a traction-engine or steam-roller paasing. d. yes. 

2378. Market Bosvoortk — ^Mr. H. W. BecLf 3. 5.29. 4. d. yes. e. 
mid. f. no. g. N. to S. 5. at least a min. 6. 6. 7. a traction-engine 
passing, c. c. d. yea. 

2379. Market Harborougk — Mr. J. B. Bragg.f 3. 5.35. 6. 5. 

2380. Do. — {Kettering Leader, Dec. 18.) 3. bet. 5 and 6. 5. a few 
sees. 6. 4. 7. a faint rumbling so. ace the sh. 

2381. Melton Mowbray. — {Grantham Journal^ Dec 19.) 3. ab. 6.35. 
4. in some cases, 2 she. were felt 6. pr. 5 ; in one house, one or two articles 
on a dressing-table were throMm down. 7. a low so. heard. 

2382. Mountsorrel — Rev. A. R Watson. 3. 6.35. 4. the motion like 
that caused by a heavy traction-engine. 5. ab. 15 sees. 6. < 4, 7. a 
heavy traction-engine passing. 

2383. Oadby. — Mr. H. P. Curtis.! 3. 5.40. 4. 2 shs., the first lasting 
ab. 5 seca, the interval ab. 3 sees., the second and more severe 5 sees., dying 
away in ab. 3 sees. ; the movement as if some one had taken hold of the foot 
of the bed and shaken it violently, f. yes. 5. 16 or 16 sees. 6. 5. 7. a 
traction-engine passing. 

2384. Oaks Vicarage, The (near Loughborough). — Rev. W. R Tagartf 
3. 5.35. 5. a few sees. 

2385. Packington. — {Leicester Chronicle, Dec 19.) 6. jars and crockery 
were shaken from shelves. 

2386. Qitom. — Mr. 0. S. Brown (Do.). 6. ^ 4 ; a bottle was shaken 
from a table. 

2387. Shepshed. — Rev. W. F. H. HepwortLf 4. 2 shs., the first and 
stronger lasting ab. 15 sees., being marked by an uplifting of the bed ; the 
second, after an interval of a min., lasting 10 sees., with more pronounced 
vibrs. 6. 6. 7.' a very heavy traction-engine and train passing, b. c or 
f. imm. 

2388. Six HilU (near Leicester). — Miss C. M. Jones.! 3. 6 or 6.30, 6. 
< 4. 

2389. South Wigston, — Mr. H. W. Clarke. 3. ab. 5.30. 4. one 
continuous vibr., like that made by a heavy traction-engine passing. 5. ab. 
3 seca 7. no. 
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2390. Swithland. — {Leicester Chranicle, Dec. 19.) 6. 6. 

2391. Syston. — Mr. Wandf (Do.). 4. the bed appeared to be lifted 
and rocked from side to side. 6. 5. 

2392. Thurmaston. — (Do.) 6. pr. 6. 

2393. Walcote, — Captain Corbet Smith.* 3. 5.36. 4. only one sh. 
(a few people felt 2 sh&) 5. 4 or 5 sees. 6. 5. 7. the rumbUng so. at 
the time of the sh. was like heavy waggons passing over stones ; after the sh. 
there was a loud and very peculiar moaning sa something like that of a 
threshing-machine. 

2394. Waltham.— (Grantham Joumul, Dec. 19.) 3. 5.45. 4. a rocking 
sensation. 5. 5 or 6 sees. 6. 5 ? 7. the sh. was ace by a rumbling noise. 

2395. Wanlvp. — Mr. C. Blankley. 3. 5.40. 6. 5 ? 7. a great rumbling 
noise p. the sh. 

2396. JVhetstone, — {Leicesttr Chronicle, Dec 19.) 3. 5.34. 6. < 4. 7. 
the sh. ace. by a rumbling noise. 

2397. Withcote. — CoL F. Palmer.* 3. ab. 5.30. 4. a hollow roaring 
ea, like subterranean thunder, grad. increasing in volume, lasting 7 or 8 
sees., without any perceptible shaking ; f. after ab. 7 or 8 sees, by a rocking 
of the house from N.W. to S.E. 6. 5. 7. yes, see above. 

2398. TVoodhouse Eaves, — Mrs. Dashwood. 3. 5.34. 4. a shaking and 
lifting sensation, only one sh. 5. ab. 2 sees. 6. < 5 ; bottles standing in 
a long row on a slippery shelf were all moved in one direction (see Fig. 6), 

Bejore EartKq^VLali.e 



Aft €7^ E CL'rthqu.a'ke 




like soldiers drilling, so imiform was the movement 7. the sh. was ace by 
loud rumbling and explosive sounda c. f. 2 or 3 sees. (In the village, doors 
flew open and a few rickety things were upset) 



RUTLAND 

2399. Barrowden, — Rev. H. V. Bacon.* 3. 5.39 A.M. 4. a sustained 
rolling motion, increasing in int as it grew nearer, g. E. to W, 6. 5. 7. 
a whizzing so. 
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2400. Do. — ^AnoiLt (c by Rev. H. V. Bacon). 4. 2 distinct sha, each 
lasting ab. 20 sees., with an interval of ab. 10 sees. 

2401. Braunston. — Rev. B. Barrett* 3. 5.37. 4. a distinct upheaval, 
wh. lifted the N.K side of the bed first and then the S.W. side ; one sk 
only. 5. 5 to 10 sees. 6. 6. 7. yes: the so. ceased suddenly and 
entirely p. the sh. 

2402. Burley-on-the-HilL — G. H. Finch. 3. 6.36. 4. 2 shs., the first 
scarcely ceasing before the rocking recommenced, the second stronger, g. 
N. to S. 5. 30 sees. 6. 6. 7. a rumbling noise, like thunder and lasting 
ab. 10 sees., p. the first sh. ; there was no noise during or after either sh. 

2403. Clipsham, — Mrs. K A. Davenport-Hamley.f 3. 6.46. 4. an 
upheaval of the bed. 5. > 1 sec 6. 6. 

2404. Ezton, — (c. by Rev. R C. Scrimgeour.) 4. sh. felt 

2405. Lyndon. — Miss A. Conantf 3. 5.35. 4. the bed rocked gently 
(other people in the neighbourhood felt 2 shs.). 6. 5. 7. a train passing 
underground. 

2406. Market Overton. — Mr. E. CostalL 3. 5.37. 4. only one sIl f* 
yes. 5. ab. 6 or 7 sees. 6. 5. 7. no. 

2407. Oakham. — L. Fitch. 3. bet 5.30 and 5.45. 4. apparently 
horizontal vibrs., p. and f. by trem. mot 5. ab. 2 sees. 6. 5. 

2408. Do. — {Grantham Journal, Dec 19.) 6. pr. 5 ; in one house, the 
tiles of the sides of a fireplace were dislodged and fell on the hearth. 

2409. Stretton. — Anon.* (c by Mrs. Davenport-Hamley). 7. a heavy 
waggon passing, without the noise of the horses. 

2410. Teigh. — Mrs. Newby. 3. 5.40. 6. 5 ? 7. after the sh., there 
was a report in the distance like the blasting of a rock. (To another obs., 
the 80. appeared like the rushing of a train from W. to R) 



LINCOLNSHIRE 

2411. Alford. — Mr. L. Wilson.* 3. 5.40 A.M. 4. as if a traction- 
engine were passing the house. 6. " Looking afterwards at the pictures in 
my room, I find those hanging on the N. and S. waUs are displaced, while 
those on the E. and W. walls appear unmoved." 

2412. Billinghorough. — Mr. T. E. Branson {Grantham Journal, Dec. 19). 
3. ab. 5.30. 5. several sees. 6. 5 ? 7. a lumbering noise ace the 
vibr. 

2413. Do. — Anon.t (Do.). 5. ab. 3 or 4 sees. 6. 4. 7. a terrific 
gust of wind. 

2414. Bourne. — Miss L. M. Andrews.! 4. bed strongly shaken, as if 
some one had taken hold of the foot. g. N. to S. 5. some sees. 6. pr. 5. 
7. other observers heard a rumbling noise. 

2415. Fulbeck — {Graniliam Journal, Dec 19.) 4. the vibr. like that 
caused by a heavy engine passing. 

2416. Gainsborough. — Mr. F. M. Burton, F.G.S.t 3. 5.36. 4. awakened 
by a creaking noise, f. by a quick vibr. for ab. 2 sees. ; after an inter\*al of 
ab. 1 sec, another vibr., much louder than the first, and lasting ab. 2 sees. ; 
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and after another interval of ab. a sec., a third vibr. nearly aa loud as the 
second and also lasting ab. 2 sees. 6. pr. 4. (The sL was felt more severely 
on the low-lying ground in the Trent valley.) 

2417. Orantham, — {Ghrantham Journal^ Dea 19.) 3. ab. 5.30. 4. 2 dis- 
tinct upheavak. 5. a very few sees. 6. 5. 7. no. 

2418. Hough-on-the-Hill — (c by Mr. K Lloyd-Davies.) 3. bet 5.30 
and 5.33. 4. 2 distinct shakings of equal int, separated by a very small 
fraction of a min. 5. 2 to 3 sees. 6. < 4 ; in one house, a quantity of 
water was spilt out of a jug. 7. a heavily-laden waggon going over stones or 
a traction-engine passing ; the so. p. the sh. and appears to have ended before 
it began. 

2419. Leadenham, — The Hon. Mrs. Reeve, t 3. ab. 5.30. 4. one 'series 
of vibrs. f. no. 7. a wheel-barrow trundled on a hard and frosty road. 
b. c. d. the so. ended abruptly. 

2420. Leasingham, — Mr. H. Jessopp.t 3. 5.43. 4. the vibr. similar 
to that caused by a traction-engine passing the house, but much more 
pronounced ; it lasted a few sees., stopped, and went on again for a few 
sees. 6. pr. 4 ; a night-light in a glass on top of a water-bottle was upset 
7. no. 

2421. Lincoln, — Mr. J. Smalley t {Grantham Journal^ Dec 19). 3. 
bet 5 and 6. 6. pr. 5. 7. the sh. was ace. by an ominous rumbling noise. 

2422. Do. — Mr. G. Lewis (Do.). 7. the falling of a heavy load of 
snow from a house-top. 

2423. Do. — AnoiLt (Do.). 4. the l>ed rose, as if lifted by some one 
beneath it 6. a wardrobe knocked against the wall 

2424. Long Bennington.^jyo,) 3. ab. 5.30. 4. as if a heavy traction- 
engine were passing. 

2425. Midville.—MT. W. S. Carter.* 3. 5.35. 4. like a boat riding 
over a very large wave and coming down quickly, g, E. to W. 5. 4 or 5 
sees. 6. < 4. 

2426. Morton. — Rev. W. Stockdale.t 6. < 5. 7. a rumbling noise c 
with the sh. 

2427. Sausthorpe, — Major C. A. Swan.t 3. before 6. 5. < 2 sees. 
6. 4. 7. a fall of a heavy piece of furniture. 

2428. Searby. — Mr. T. B. Coates.* 3. 5.35. 4. the bed was shaken 5 
or 6 times. 5. 4 or 5 sees. 6. pr. 4. 7. a gust of wind (quite calm at 
the time), b. f. imm. 

2429. Sleaford, — Anon. 6. 4 or 5. 

2430. Stamford. — ^Anon. 3. 5.34. 4. the bed was tilted up and then 
the whole floor seemed to roll as a vessel at sea. 6. 5. 7. a curious 
rushing noise. 

2431. Do. — Mr. H. Betts.t 3. 5.40. 6. 5. 

2432. Do,— (Lincoln, Rutland and Stamford Mercury, Stamford, Dec. 
18.) 3. 5.40. 6. pr. 5 ; a fancy candlestick was shaken down and broken ; 
water was jerked out of a jug into the basin. 

2433. Thurlby. — (c. by Mr. H. K Smith.) 3. ab. 6. 4. a slight shaking. 
6. 4. 7. very heavy timber-drags going along the road. 

2434. Washinghorough. — {Lincolnshire Chronicle, Lincoln, Dec. 19.) 3. 
ab. 5.30. 4. sh. distinctly felt 6. a quantity of soot fell down one chimney. 

M 
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2436. JVelhoum. — Anon.* (Da). 3. ab. 5.30. 5. several seca. 6. 4 
or 5. 7. a dull rambling so. 

2436. Wellingore, — Mr. H. K Cooke.* 3. ab. 5.30. 4. as thougli 
some one were heaving it up and rocking it, each oscillation lasting perhap6 a 
sec. cL ye& e. mid. 5. ab. 10 sees. 6. 5. 7. no. 

2437. Whisby, — Mr. Moesf (Lincolruhire ChronicUy Lincoln, Dec. 19). 
3. ab. 5.30. 6. < 5. 

2438. Wigsley. — (Do.) 3. ab. 5.35. 5. a few sees. 6. 5 ? 

2439. WooUthorpe-by'Belvoir.—iOrantham Joumat, Dec. 19.) 3. 5.30. 

6. 5. 

2440. JVytham-on'the-HilL — Mr. A. C. Johnson.! 3. ab. 5.30. 4. the 
bed upheaved as though some one were underneath it 5. 2 or 3 seca 
6. 5. 7. no. 

■^ 2441. Do.— (c. by Mr. H. K Smith.) 4. a slight vibr. 6. 4. 



NOTTINGHAMSHIRE 

2442. Bleashy. — Rev. H. L. Williams.* 3. 5.30 or 5.31. 4. the ah. 
consisted of two distinct parts, the first and more violent lasting ab. 10 sees, 
(or perhaps less) ; the second a kind of echo, lasting ab. the same time, and 
softening until it ceased alt(^ether. 6. 5. 7. na 

2443. Blidwortk — Rev. K H. Whitworth.* 3. ab. 5.35. 5. a very- 
few sees. 7. a bang, more than a rumble. 

2444. Bramcote, — Mr. R M. Smith.! 3. 5.35. 4. one sh. only; a 
quick and even motion from side to side. g. N.W. and S.K 6. 5. 7. no ; 
but others in the house heard a sa like the wind rising or a train coming 
near. 

2445. Caunton, — ^D. H. Brooksbankf 3. 5.37. 4. the movement like 
that felt in a train when going over a suspension-bridge. 6. 5. 7. a train 
going over a suspension-bridge, but not nearly so loud. 

2446. Cropwell Butler. — Mr. J. S. Cole.* 3. 5.35. 5. 10 or 15 sees. 
6. 5. 7. no. 

2447. GothaTTu — Rev. F. A. Wodehouse.* 3. bet 5.36^ and 5.39. 4. 
as if a dog had suddenly jumped upon the bed and begun to scratch itself 
rather violently. 5. 6 to 15 sees. 6. 5. 

2448. Lenton, — M. K Gadd.* 3. ab. 5.30. 4. the bed swayed and, 
after a short interval, everything in the room trembled. 6. 5. 7. a 

. peculiar rumbling with the second part of the sh. 

2449. Lynhy.— Bay, W. C. WeddalL* 3. 5.32. 4. a sudden, violent, 
and continuous shaking. 5. 5 or 8 seca 6. pr. 5. 7. no. 

2450. Newark — (Standard, Dec. 18.) 3. ab. 5.30. 4. 2 distinct shs. 
6. 4. 

2451. Newstead Abbey, — Lady Helena Carnegie. 3. 5.32 or 5.33. 4. 
the bed rocked from side to side, the motion resembling the rolling of a ship 
at sea ; only one sh. g. E.S.E. to W.N.W. 5. ab. 10 sees. 6. 5. 7. the 
low roar of wind in a chimney, not loud. b. p. 1 or 2 sees. c. p. 

2462. North Collinghant, — (c. by Rev. F. W. Goodacre.) 3. ab. 5.35 or 
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6.40. 4. b. one vibr. c. yes, 2 or 3 sees. cL yes. f. no. g. N.E. to 
S.W. 5. 3 sees. 6. 5. 7. yes. b. p. 

2453. Nottingham, — Mr. L. Gibson.* 3. 5.34. 4. 2 shs., separated by 
an interval of 2 or 3 sees., the second part much the stronger, f. yes. 5. 
ab. 15 or 16 sees. 6. 5. 7. a lumbering so., like that of a waggon passing 
over a road paved with stone pebbles ; becoming louder until the sh. was 
felt 

2464. Do. — Nurse E. C. Pierce.* 3. bet 5.36 and 6.40. 6. < 4. 

2466. Do. — Mr. H. Hartley.* 3. ab. 6.30. 4. a violent shaking for 
3 sees. ; then, after an interval of 6 sees., a second and much more severe sh. 
occurred, lasting 2 sees., the bed shaking considerably. 6. 6. 7. a heavy 
cart passing in the distance from the S.E. ; it was heard in the interval bet 
the 2 shs. 

2466. Do.— Mr. H. W. Salmon * (c by Mr. H. Wilkins). 3. bet 6.26 
and 6.30. 4. d. ye& e. mid. f. slightly. 5. ab. 16 sees. 6. 6. 7. a 
rushing so. cL yes. 

2467. Do. — Mr. A. B. Gibson.! 3. ab. 6.40. 6. 4. 7. awakened by 
a noise like a sudden rush of wind, f. without any interval by a rumbling 
noise like thunder, wh. appeared just beneath the house and shook the 
crockery, etc., very much. 

2468. Do.— Mr. G. E. Harrison t (c by Mr. H. Wilkins). 3. ab. 6.30. 
4. 2 shs., at an interval of ab. 6 sees., the second more intense. 5. the 
second sh. ab. 8 or 9 sees. 6. < 4. 

2459. Do, — Mr. S. Watson.* 3. 6.32. 6. 4. 7. a heavy traction- 
engine passing, coming from the W. 

2460. Do. — Mr. A. Gilbertf 3. 6.40. 4. the bed lifted up and down 
for 6 or 6 sees., and, imm. afterwards, it shook from end to end for 10 or 12 
sees. 6. 6. 7. carts discharging coaL 

2461. Do. — Anon.* (c. by Mr. J. Vice). 3. pr. a few mins. after 6.30. 
6. < 4. 

2462. Do.— J. Herbert! (c by Mr. H. Wilkins). 3. 6.46 [sic]. 6. 
< 4. 7. a carriage passing the house, b. c d. no. 

2463. Do. — G. Sharp (Do.). 3. 6.45. 4. 2 prin. vibrs. [series ?], lasting 
2 or 3 sees. each. 7. yes. e. c 

2464. Do. — Mr. W. A. Mann (Do.). 3. ab. 6.35. 4. the bed rocked 
backwards and forwards ab. 4 times. 5. ab. 6 or 6 sees. 6. 6. 7. a kind 
of humming, like the vibr. of an engine-boiler ; then the house i-ocked. 

2465. Do. — Mr. F. C. Porter.f 4. the vibrs. of the same int through- 
out f. no. 6. 5. 7. a heavy cart or steam-roller passing. 

2466. Do.— Mrs. J. Bolton (c by Mr. H. Wilkins). 6. pr. 6; the 
ceiling in every room was cracked. 7. a waggon passing, b. p. 

2467. Do.— (c. by Mr. J. Shipman.) 4. a rocking of the bed, f. imm. 
by 3 sharp vibrs. of the window-sashea. g. W.S.W. to E.N.K 6. 6. 7. a 
loud noise as of an explosion. 

2468. Do. — Mr. G. J. Bowlea 3. aU 5.30. 4. only one sh. 5. > 1 
or 2 sees. 6. 5. 

2469. Do. — (Daily Telegraph, Dec. 18.) 3. ab. 6.30. 4. 2 shs. 5. 5 
to 10 sees. 6. < 4. 7. the sh. was imm. p. by a rushing so. 

2470. Do. — (Gloucestershire Echo, Cheltenham, Dec 17.) 3. ab. 6.30. 
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4. 2 sh.^, the firet lasting ab. 5 sees. ; the other, of shorter duration, follow- 
ing after an interval of a min. 6. pr. 5 ; in some houses crockery was 
broken. 

2471. Do. — Mr. C. Lennard (Nottingham Evening News^ Dec. 17). 6. 
a glass on a table was overturned. 7. a rumbling noise. 

2472. Radcliffe-on-Trent. — Mr. R Butler.f 3. 6.33. 4. one sh., wh. 
grad. died away. 5. 15 sees. 6. 5. 7. a distant rumbling noise, like the 
firing of a cannon, lasting 2 or 3 sees. b. p. C. p. 

2473. Do.— Mr. A. M. Whitehead.* 3. ab. 6.30. 6. 4 or 6. 7. a 
distant rushing wind ; directly afterwards the bed trembled. 

2474. Radford, — Mr. W. Richardson. 4. only one sh.; a swaying 
motion from N. to S. 5. > 10 sees. 6. pr. 6. 7. a cart passing: the 
swaying motion £ the noise imm. 

2476. Retford, — Mr. L. D. Roworth. 3. 6.36. 4. the bed rose slowly 
and moved with a waving motion to and fro. 6. 6. 

2476. Do. — (Sheffield Daily Telegraph, Dec 18.) 3. ah. 6.20. 4. a 
distinct sh. 5. ab. 2 sees. 

2477. Sutton Bonnington. — (Loughborough Herald, Dec 24.) 3, aU 
5.36. 6. 6. 7. yes. b. p. 

2478. Winkhum, — Anon.* 3. 6.30. 4. a swinging motion of the bed. 

5. > ^ min. 6. 6. 7. a heavy rumbling so. heard by another obs. 

2479. Wiverton Hall, — Mrs. Musters. 3. l)et 6.40 and 6.46. 4. 2 
shs. 6. < 4. 7. no. 

2480. Worksop. — Rev. H. T. Slodden.* 3. 6.36. 4. a rocking sensa- 
tion like that felt in a small boat riding over the crest of a wave. g. W. to 
E. 5. > 6 sees.* 6. 6. 7. no. 

2481. Do. — Anon. (c. l>y Mr. C. Tylden Wright). 4. 2 separate shs., 
as if a heavy dog had jumped on the bed, and then down again, shaking the 
room. 



DERBYSHIRE 

2482. Ashbourne. — Anon.* (c by Rev. F. Jourdain). 3. 6.46. 4. 
the house appeared to swing from side to side with a regular and even 
movement, exactly like a ship rolling. 5. 16 sees. 6. 6 ; one piece of 
furniture slightly struck the wall 12 times. 7. a loud roll, like thunder, c. 
with the movement and died away directly afterwards. (Mr. Jourdain 
adds : " A high wall at the back of our Grammar School has fallen, partly, 
I believe, through the sh., and loosening of the foundation.'^ 

2483. Ashford.— Mr. R. Clifford Smith.t 3. ab. 6.32. 4. the bed was 
gently rocked. 6. pr. 5. 

2484. Ashover. — Mr. W. Mitchell* 3. ab. 5.35. 4. f. yes. 5. a few 
sees. 6. 5. 7. no. 

2485. Bakexoell. — Anon-f 3. 5.33. 4. cL yes. f. no. 5. ab. 5 to 7 
sees. 6. < 4. 

2486. Do.— (Sheffield Daily Telegraph, Dec 18.) 3. ab. 6.26. 6. 
" pictures were displaced." 

2487. Belpcr.--(c by Mr. F. A. Friend.) 3. ab. 5.30. 6. < 4. 
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2488. Do. — (Sheffield Daily Telegraph, Dec 18.) 3. 5.40 to 5.50. 
6. < 4. 

2489. BrookhilL— Col W. L. Coke, D.L., J.P.f 3. bet 5.15 and 5.30. 
6. the door of one room, wh. works rather stiffly, came open. 7. no. 

2490. Buxton, — Mr. J. G. Farrer-Morgan.* 3. bet 5.33 and 5.34. 4. 
5 or 6 vibrs., as though some one were shaking the bed strongly and at the 
same time slightly raising it 5. 5 or 6 sees. 6. 5. 7. no. 

2491. Do. — H. M. K Higinbotham* 3. 5.20. 4. 2 sha, the bed 
appeared to sway. 6. 5. 7. imm. after the shs., there appeared to be a 
mighty rush of wind. 

2492. Ghapel-en-le-Fritk — Mr. J. T. Gray.f 3. 5.30 to 5.35. 4. 
awakened by a violent shaking of the windows ; in a few sees, the l)ed 
heaved up. 5. ab. 10 sees. 6. 5. 7. a loud rumbling noise. 

2493. Codnor. — Mr. S. Alsop.* 3. ah. 5.30. 4. a shaking of the Ijed, 
N. and S., for 4 or 5 sees., then a rest of as many sees., and a second shaking 
similar to the first in extent and duration ; again a pause and a third 
shaking of a mild character. 7. a so. as of a rush of wind before the first 
shaking. 

2494. Darley Dale. — Mr. J. J. Brigg.* 4. the bed moved up and down 
2 or 3 times. 6. 5 ? 

2495. Derby, — Mr. G. H. Powell* 3. ab. 5.32. 4. the chair was 
rocked to and fro 3 or 4 times. 6. 5 : some plates resting in a slanting 
position against a bar fell down. 7. a steam-roller in the distance, b. p. 

2496. Do. — ^A. L. Henley.* 3. ab. 5.40. 6. 5. 7. a so. as of a fire- 
engine coming up at a rapid pace and dying away again, ending before the 
sh. began. 

2497. Do. — Mr. C. H. Taylor.* 3. 5.39. 4. the bed rocked trans- 
versely 4 or 5 times each way, and, in the dim light, it appeared to move 
through some inches ; the movement ceased with a peculiar shuddering or 
settling-down action, g. S.W. and N.K 5. 4 or 5 sees. 6. 5. 7. like 
the so. made when a spinning plate finally settles to rest ; this so. heard with 
the "shuddering" only. 

2498. Do. — Mr. J. White.t 3. 5.33. 4. 2 distinct shs., the second 
stronger ; the duration of each sh. ab. 3 to 5 sees., of the interval 10 to 15 
seca g. N.K to S.W. 6. 5. 7. yes. 

2499. Do. — Mrs. Arnold Bemrose * (c. by Mr. H. Arnold Bemrose, F.G.S.). 
3. 5.32 or 5.33. 4. one series only ; the head of the bed (to E.S.E.) was first 
lowered and then the foot 5. pr. 2 or 3 sees. 6. 5. 7. like a dull thud 
against the side of the house, f. by a noise something like that of an escape 
of gas, but of a lower pitch. 

2500. Do. — Miss Holme (Do.). 3. ab. 5.35. 4. only one series, a rapid 
up-and-down motion. 5. ab. 5 sees. 6. 5. 7. a so. like a rocket whizzing 
through the air and ace. by a distinctly musical note like wind through a 
keyhole, only louder and higher ; the sa lasted only 1 or 2 sees. ; the sh. was 
over, or nearly so, before the so. was heard. 

2501. Do. — Mr. W. W. Miller (Do.). 3. 5.30. 4. a short, undulating, 
pitching motion. 5. 9 or 10 sees. 6. 5. 7. a rolling so. heard only after 
the sh. c. £ 3 or 4 seca 

2502. Do. — Mr. H. Woogan t (Do.). 3. ab. 5.30. 4. a violent lateral 
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motion, g. N. and S. 5. ab. 4 sec& 6. 5. 7. the rumbling of a heavy 
vehicle in the distance, grad. subsiding ; c. with the sIl 

2503. Do. — Mr. A. S. Horrex.* 3. bet 6.34 and 6.36. 4. the bed 
rocked from N. to S. : " before 3 sees, had elapsed from the beg. of the sh., 
I placed my hand upon the wall of the bedroom and found it to be vibrating 
twice as rapidly as my bed swimg." 5. 5 sees. 6. 6. 7. na 

2504. Do. — ^Mr. F. F. Gray. 3. ab. 6.37. 5. ab. 4 sees. 6. 4. 7. yes 
(by others). 

2506. Do. — Mr. T. W. Roberts t {Derby and Chesterfield Reporter, Dec 
18). 3. ab. 6.15 to 5.30. 4. like the pitching of a vessel 6. pr. 5. 7. 
the sh. ace. by a weird rumbling noise. 

2606. Do.— Mr T. HaU (Do.). 3. ab. 6.30. 6. 6. 

2607. Do.—" F. W." (Do.). 3. 6.33. 4. 8 or 10 oscillations of a pleasant, 
rocking character, g. K and W. 5. pr. 8 to 10 sees. 6. 6. 7. the sh. 
ace by a rumbling noise. 

2508. Do. — ^Anon.t 3. ab. 6.20 to 5.30. 4. a violent shaking of a 
peculiar swinging character. 5. 1 or 2 sees. 6. pr. 5 ; the curtains shook 
to and fro as if blown by wind. 

2509. Glossop. — (c. by Rev. A. P. Hamilton- Wilson.) 6. pr. 6. 

2510. Do. — (Sheffield Daily Telegraph, Dec. 18.) 3. ab. 5.40. 4. an 
oscillating movement 

2511. Hartington. — Rev. W. Fyldes. 3. bet 6 and 6. 4. 3 or 4 vibrs. 
e. beg. f. no. 5. 4 or 5 sees. 6. 4. 7. no. 

2512. Kirklrtton, — Mr. B.AbelL 3. ab. 6.30. 4. a continuous shaking. 
5. ab. 6 or 6 sees. 6. pr. 6 ; a tray, leaning against a prop, was shaken 
down. 7. a waggon rumbling along. 

2513. Lea Hurst — Mrs. Nightingale. 3. ab. 5.30. 4. long, gentle 
swaying movements, like a ground-swell at sea. 5. ab. 3 sees. 6. 5. 7. a 
very loud noise, wh. ceased as the sh. began. 

2514. Long Eaton. — Mr. M. Plackett* 3. 6.34 or 6.35. 5. ab. 5 or 6 
sees. 6. < 4. 7. the sh. was f. by a low rumbling so., not unlike distant 
heavy thunder, wh. lasted ab. 5 or 6 sees. more. 

2515. Matlock Bath. — Mr. R W. Hackwood.* 3. 5.34 to 6.36. 4. the 
sh. in 2 distinct parts ; the first part, by far the stronger, consisted of 2 
distinct upheavings, in wh. the bed appeared to rise from 4 to 6 inches, there 
being 1 or 2 sees, bet them, lasting altogether 3 to 5 sees. ; inter\'al, 6 sees. ; 
the second part, also lasting 3 to 5 sees., a shaking of the walls ; quite a 
different motion. 6. 6. 7. no. 

2516. Mickleover. — Mr. R W. Stevenson. t 3. 5.36. 4. a dull thud, f. 
by a violent shaking of everything in the room. 5. 9 or 10 sees. 6. < 4. 

2517. Neto Mills. — Mr. S. Rendall. 3. ab. 5.40. 6. 5. 7. a rumbling 
noise heard by others. 

2518. Normanton. — ^Mr. G. Cash.* 3. 5.30. 4. one continuous vibr., 
without any change of int 5. 25 sees. 6. 5. 7. a steam-roller or heavy 
cart b. c. c. c d. no change of int 

2519. Do. — Mr. A. Newland* {Derby and Chesterfield Reporter, Derby , 
Dec 18). 3. ab. 5.30. 5. ab. 9 sees. 6. small pieces of plaster felL 

2020. Quarndon. — Mr. G. Hampshire.! 3. ab. 6.32. 4. a \aolent 
ixxiking, grad. dying away. 5. ab. 3 sees. 6. 5. 7. no. 
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2621. Repton. — Mr. A. Rice. t 3. 5.30. 4. the sh. consisted of 2 parts, 
separated by 1 or 2 sees. 5. 6 or 6 sees. 6. 6 ? 7. (according to another 
ohs.) a traction-engine passing. 

2622. Eidgeway. — E. Hutton. 3. 6.30. 4. the bed swayed fix)m W. to 
E. and back several times. 6. 6. 7. no. 

2523. Spondon. — Mr. H. Downes-t 3. 5.30 to 6.40. 4. b. 2 max., 8 
to 10 sees. c. yes, 10 to 12 seca f. no. 6. 4. 7. a heavy vehicle 
passing, c. p. ab. 10 sees. cL yes. e. pr. c. f. no. 

2624. Tupton, — Mr. A. G. Barnes, J.P.t 3. 6.36. 4. 6 prin. vibrs., 
forming a continuous swinging motion, of the same int 5. several sees. 6. 
5. 7. (according to another obs.) distant thunder ; the vibrs. began imm. 
the so. ceased. cL ye& 

2526. Walton Hall. — Anon.* 3. ab. 6.30. 4. the bed oscillated from 
side to side. 6. 6. 7. a heavy coal-cart being drawn up the hill. 

2626. TFirk8ioorth.—B^v. W. H. Arkwright 3. ab. 6.36. 6. 6. 7. a 
heavy body falling. 



YORKSHIRE 

2627. Ackworth. — Major W. B. ArundeLf 4. the bed shook. 5. a few sees. 
' 2528. — Adel — K H. Fordf 4. the vibrs. vert, and of the same int. 

6. 5? 7. no. 

2629. Do. — Mr. A. P. Baines.t 3. 5.35 A.M. 5. ab. 10 sees. 6. 6 ? 

7. no ; but others heard a so. like the rumbling of heavy carts. 

2630. Bamsley. — Mr. H. Pigott* 3. 6.30 to 5.35. 4. 8 or 10 vibrs. 
f. yes. g. N. to S. 5. 6 sees. 6. 5. 7. a dull heavy thud, like the dis- 
charge of heavy ordnance, before the vibrs., ab. 6 or 6 sees, bet them. 

2631. Do. — ^Anon.* (c by Mr. H. B. Nash). 3. 6.30. 5. 2 or 3 sees. 
6. 5. 7. a railway-train passing in a deep cutting. 

2532. Do. — Mr. W. E. Brady.f 3. bet 5.30 and 6. 4. 2 shs., the first 
stronger. 6. pr. 4. 7. no. 

2633. Do. — Anon. (c. by Mr. E. G. Bayford). 3. bet 5 and 6. 4. 2 
vibrs., of equal int, in quick succession. 6. pr. 5. 7. no. 

2634. Batley. — Mr. H. A. Hovey.* 3. 5.32 J. 4. only one sh. 5. 15 
to 20 sees. 6. 6 ? 7. the sh. was p. and £ imm. by a rushing wind, and 
ace by a low rumbling noise like distant thunder. 

2636. Do. — Mr. J. E. R Polak {Dewsbury District News, Dec. 19). 3. 
5.30. 4. a violent vibr. 5. 6 or 6 sees. 

2536. Bilton Junction, — Mr. G. Duffield* {Bradford Observer Budget, 
Dec. 19). 3. 5.34.* 5. 1 min. 6. 4. 

2637. Bradford, — Rev. W. Cunliffe.* 3. 5.24. 4. a. yes, ab. 2 sees. 
b. imm. after, the bed was slightly raised on the E. side and then lowered as 
the bed rose on its W. side, ab. 2 sees. 5. ab. 4 sees. 6. pr. 5. 

2538. Do.— Mr. W. G. Tacey t (c by Mr. C. B. Holdsworth). 3. ab. 5. 
6. 4. 7. a rumbling noise, louder than usually heard from passing cars. 

2639. Do. — Mr. R A. Clarke.* 3. 6.35. 4. the bed seemed to rock 
very slightly from side to side, i,e, N. and S. d. yes. 5. 15 to 20 sees. 
6. pr. 4. 
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2540. Bo.— (Standard, Dec. 18.) 3. ab. 5.45. 6. 5? 

2541. Do. — Mr. 0. Sachs t (Bradford Observer Budget, Dec. 19). 3. 
5.45. 6. 4. 

2542. Brighouse, — Mr. W. Aspinall* (Halifax Courier, Dec. 19). 3. 
5.30. 4. as if a large steam-roller were approaching. 6. pr. 4. 7. na 

2543. Carperhy, — Mrs. Dent (c. by Mr. J. E. Clark). 3. ab. 5.30. 6. 4. 

2544. Castleford, — Anon.* (Yorkshire Post, Leeds, Dec. 19). 3. 5.36. 

4. the bed rocked to and fra 6. pr. 5. 7. imm. before the sh., '* there 
arose a terrible wind." 

2545. CUckheatoTL — Anon. 6. 4. 7. a noise as of a very sudden 
storm arising, £ imm. by a tremendous rumbling, like that of a heavily 
freighted train, wh. shook the house and the bed. b. p. 

2546. Do.— (^rorf/ord Observer Budget, Dea 19.) 6. 5. 

2547. Grackenedge, — Mr. H. A. Ellis (Dewsbury District News, Dea 19). 
3. ab. 5.32. 4. a rocking of the house. 

2548. Grosland Edge (near Huddersfield). — (c by Mr. C. L. Brook.) 3. 
5.39 or 5.40. 4. 2 vil)r8. 6. pr. 4. 

2549. Grosland Hall (do.).— Mr. G. T. Porritt, F.C.S.t 3. 5.30. 6. 5. 
7. no. 

2550. Deighton, — Miss F. B. Han.* 3. bet 5 and 6. 5. ab. 3 sees. 

2551. Delpk — Mr. C. F. Roljerts. 3. ab. 5.30. 4. an unusual rattling 
of windows ; £ after 2 or 3 sees, by 6 horizontal oscillations, g. N. and S. 

5. ab. 4 sees. 6. 4. 

2552. Dewsbury. — Mr. A. Ridgway.f 3. 5.33. 4. trem. mot 5. ab. 
7 sees. 6. 4. 7. no. 

2553. Do. — (Dewsbury District News, Dec 19.) 4. the houses trembled 
as when a heavy dray is passing. 6. 4. 

2554. Do. — Mr. Craven t (Do.). 3. 5.32. 4. the bed rocked from 
side to side. g. E. to W. 6. 5 ? 7. the sh. was p. by a noise as of 
rushing wind through a small aperture. 

2555. Doncaster. — Mr. H. E. Sykes.t 3. ab. 5.25. 4. f. yes. 5. ab. 
15 sees. 6. 5. 7. as if a heavy traction-engine were passing down the 
street (according to another obs.). 

2556. Do. — Dr. J. Sykes t (c by Mr. H. E. Sykes). 3. ab. 5 or 6. 4. 
ab. 6 shakes up and down. 6. pr. 5. 

2557. Do. — (c. by Rev. W. L Wilson.) 4. as if a traction-engine were 
going quickly along the street 

2558. Do. — (Yorkshire Herald, York, Dec. 18.) 3. bet 5 and 6. 6. 4. 

2559. Fangfoss, — Mrs. Eaden.t 6. pr. 4. 

2560. Far Headingley. — (Leeds Mercury, Dec 19.) 3. 5.35. 4. two 
shs. felt in rapid succession. 6. 5 ? 7. a rumbling so. 

2561. Flamborough Lighthouse. — Mr. T. A. Lawrence.* 4. the motion 
similar to that caused by gales or heavy squalk of wind. e. beg., and then 
died away. 5. 2 or 3 sees. 7. no. 

2562. Fulford. — (Yorkshire Herald, York, Dec 19.) 3. ab. 5. 6. 5 ? 
7. a rushing so. like that made by the approach of a storm ; inmi. afterwards 
the sh. was felt. 

2563. Goole. — Mr. A. K Hodgson. 3. ab. 5.30. 5. pr. 15 or 20 sees. 

6. 5. 7. a long string of heavy springless waggons passing. 
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2564. Halifax. — J. Forrer (c. by Mr. C. B. Holdswortli). 3. ab. 5.30. 
4. the yibrs. of the same int 5. 3 sees. 6. 4. 7. no. 

2565. Harrogate. — Mr. J. P. Lewis. 3. 5.30. 4. a slight vibr. 5. ab. 
20 sees. 7. a so., like the rumbling of a waggon, aca the sh. 

2566. Do. — Anon.* (c. by J. Ellis). 3. ab. 5.30. 6. 4. 7. a roar as 
of wind in the chimney, b. p. 

2567. Da — H. L Proctor.f 3. 5.30. 4. the bed oscillated very 
quickly from K to W. 6. 4. 

2568. Da— K Parker.f 6. 4. 

2569. Da— Mr. G. Paul {Yorkshire Post, Leeds, Dec. 18). 3. 5.32^. 
4. g. W. to K 5. ab. ^ min. 7. a rumbling so. 

2570. Da — (Darlirigton and Stockton Times, Darlington, Dec 19.) 

4. g. W. to K 6. < 4. 7. a series of sounds, like slight explosions, ace. 
the sh. and died away with it 

2571. Do. — {Bradford Observer Budget, Dec. 19.) 4. two upheavals. 
6. 4? 

2572. Do. — {Yorkshire Herald,, York, Dec. 18.) 3. 5.30. 6. 4. 

2573. Harrop. — {Craven Herald, Skipton, Dec 18.) 4. sh. distinctly felt 

2574. Healey House (near Huddersfield). — (c by Mr. C. L. Brook.) 4. 
sh. felt 

2575. Hebden Bridge. — Mr. J. Needham. 3. 5.35. 4. a. slight, 1 sec 
b. one prin. vibr. [or series] aU 2 sees. d. yes. 5. 3 sees. 6. pr. 5. 7. 
distant thunder, or a waggon going over a macadamised road. d. yes ; the 
fla had ended when the vibr. was felt 

2576. Heeley. — Mr. J. Hall {Sheffield Daily Telegraph, Dec 18). 5. some 
sees. 6.- < 4. 7. the howling of wind, f. by the tremor. 

2577. Hellifield. — Mr. J. Laml)ert* 3. 5.35. 4. only one sh. g. S. 
to N. 5. 2 to 3 sees. 6. pr. 4. 7. a rushing kind of so., like tliat of a 
waterfall heard from a distance, b. f. ab. 1 sec ; the so. appeared to travel 
from S. to N. 

2578. Howden. — (c by Mr. J. S. Fitch.) 3. 5.30 to 5.45. 4. 2 shs., 
the first more severe, separated by an interval of a few sees. 6. 6. 7. na 

2579. Huddersfield. — Mr. S. Learoydf 3. ab. 5.35. 4. g. N. to S. 

5. ab. 6 or 8 sees. 7. no. 

2580. Do. — {Bradford Observer Budget, Dec 19.) 6. 4. 

2581. Hunslet. — Mr. J. Clough * (Yorkshire Post, Leeds, Dec 18). 

3. aU 5.25. 4. the bed shook violently, and the jug in the wash-hand 
basin rocked from side to side nearly a dozen times. 

2582. Ilkley.—Ur. F. Reynolds.! 3. 5.33. 6. 5 ? 7. a high wind in 
the chimney, b. p. C. p. 

2583. Do. — {Darlington and Stockton Times, Darlington, Dec 19.) 4. 
several persons were disturbed by the rattling of ornaments and a rocking 
sensation. 

2584. Ingrow. — Miss M. A. Clough. t 3. ab. 5.30. 4. f. no. 5. ab. 
4 sees. 6. 5 ? 7. people going to work heard a slight rumbling noise. 

2585. Kirk Sandal, — ^Anon.* {Yorkshire Post, Leeds, Dec 19). 3. 5.30. 

4. 3 shakes or liftings of the bed. 6. 4 or 5. 

2586. Leeds. — (c by Mr. J. P. McNaughton.) 3. ab. 5.30. 4. the bed 
rose 3 times in succession at intervals of 3 or 4 sees. 
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2587. Do. — (Leeds Mercury, Dec 18.) 3. ab. 5.30. 4. a trembling 
movement 6. 4. 

2588. Da — Mr. J. L. Micklethwait t {Yorkshire Post, Leeds, Dec 19). 
4. an impleasant swaying of the bed. 6. 5 ? 

2589. Middltshorough. — Rev. H. Bealey * {Northern Daily Mail, Hartle- 
pool, Dec 18). 4. the bed rocked from side to side. 5. ab. 5 seca 

2590. Mytholmroyd. — Mr. W. H. Skelton. 3. 5.34^.* 4. one regular 
series of vibrs., too rapid to count g. E. and W. 5. 6 or 6 sees. 6. pr. 
4. 7. na 

2591. Netherton. — (c by Mr. C. L. Brook.) 4. 2 vibrs. 7. yes. 

2592. NewhilL — Miss A. Payne. 3. ab. 5. 4. one series only. 5. 
several sees. 6. 4. 7. the so. f. the sh. imm. 

2593. Northallerton, — Mr. W. S. Charlton.t 3. ab. 5.30. 4. 2 series 
of vibrs. 5. ab. 10 or 12 sees. 6. 4. 

2594. Otley.^Darlington and Stockton Times, Darlington, Dec 19.) 4. 
the rattling of ornaments and a general sensation of rocking. 

2595. Richmond, — ^Anon-t (c by Mr. H. A. Robinson). 3. bet 5 and 
5.30. 6. 4. 7. no. 

2596. Do. — Mr. N. Robinson {Darlington and Stockton Times, Darlington, 
Dec 19). 3. ab. 5. 6. 4. 7. the sh. ace. by strange subterranean noises. 

2597. Do. — Mr. Matchell ♦ (Do.). 4. the bed shook. 

2598. Ripon. — E. Kearsley. 3. ab. 5. 4. 2 shs., the first stronger. 
6. a few sees. 6. 4. 7. distant thunder : the so. p. the sh. entirely. 

2599. Sheffield,— Ut, A. HilL* 3. 5.32. 4. the bed was lifted and 
jerked to the N. and back again to the S. with an oscillating motion. 5. 3 
to 4 sees. 6. 5. 7. no, but another obs. heard a rumbling so. like that of 
stone carts going down the hill. 

2600. Do. — Mr. J. Barber. 3. bet 5.35 and 5.40. 4. two distinct 
parts, the first very slight and the second much stronger, interval bet them 
not more than 2 sees. ; the first sh. momentary, the second lasting ab. 5 sees. 
6. 5? 7. no. 

2601. Do. — Mr. W. May. 3. 5.33. 4. only one sh. 5. ab. 2 sees. 
6. 5. 7. no. 

2602. Do. — Rev. R. G. Pyne ♦ (c by Mr. E. Howarth). 3. ab. 5.30. 
4. the bed shook with a quick oscillating motion, g. N. and S. 5. ab. 
1^ or 2 sees. 6. < 4. 

2603. Do. — Mr. A. H. Allen t (Do.). 4. a double sh. 6. pr. 5. 

2604. Da — Mr. H. Himsworth * (Do.). 3. ab. 5.30. 4. the bed 
suddenly rocked from W. to E. 6. 5. 

2605. Do. — Mr. A. Davey.* 3. bet 5.34 and 5.35. 4. one continuous 
tremor, but varying in int 5. 3 or 4 sees. 6. 4. 7. no. 

2606. Do. — Mr. G. Bromley.t 3. 5.25. 5. 2 or 3 sees. 6. 4. 

2607. Do.— {Sheffield Daily Telegraph, Dec 18.) 3. 5.32. 5. 15 sees. 
6. <4. 

2608. Do.— Mr. E. Howarth, F.RAS.f (Da). 3. ab. 5.30. 4. a 
loud rattling noise in the room for a)>. 2 sees., it ceased momentarily, and 
was then repeated, but not so loudly, for ab. 1 J sees. 6. < 4. 

2609. Do.— Mr. G. W. Parker* (Do.). 3. ab. 5.30. 4. the floor 
seemed to bend, then the bed was jerked thrice ; in continuation of this, the 
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windows were violently shaken from 7 to 9 times. 6. pr. 5. 7. after the 
sh., there was a very faint rmnbling noise. 

2610. Shipley. — ^Anon.f (c. by Mrs. Fyfe). 3. 5.30. 4. the bed rocked, 
as if some one were underneath it, lifting it up ; one sh. only. 6. pr. 5. 

2611. Skircoat—Mr, C. T. Rhode& 3. bet. 6.30 and 5.40. 4. the 
bed moved. 7. yes. 

2612. Snaith. — Rev. E. Storrs Fox.t 3. ab. 5.38. 4. 2 distinct shs., 
the first more severe and longer. 6. pr. 5. 

2613. Stainfortk — Mr. W. Prior.* 3. ab. 5.30. 4. only one sh. 5. 
ab. 40 sees. 6. 4. 7. a sudden gust of wind. b. f. imm. 

2614. Tadcaster, — {Wetherhy News, Dec. 26.) 4. sh. distinctly felt 

2615. Terrington. — Anon.* (c by Dr. J. Dougall). 3. 5.30. 4. 2 series 
of vibr&, with a short pause bet. 6. pr. 4. 7. no, but heard by another obs. 

2616. Thorpe (near Halifax). — Mr. F. G. S. Rawson (Halifax Courier, 
Dec. 19). 3. 5.30 to 5.35. 5. ab. 4 sees. 6. 5 ? 

2617. Todwick — Mr. W. Stainforth.* 3. 5.30. 5. < 3 seca 6. pr. 
4. 7. like snow slipping from a slated roof, but not quite so loud. 

2618. TFath-on-Deame. — Anon.* (c by Dr. H. Payne). 3. ab. 5.30. 4. 
only one sh. 6. 4. 7. no. 

2619. Welbum,—{c by Dr. J. DougalL) 3. ab. 5.30. 4. slight trem. 
mot like the shaking of a house caused by a traction-engine passing ; re- 
peated after a short interval, as if the engine were returning after having 
gone a few yards. 6. 4. 7. a traction-engine passing ; the so. seemed to 
coincide with the vibrs. 

2620. West Vale (near Halifax). — {Halifax Courier, Dec. 19.) 3. ab. 
5.30. 6. 5 ? 7. a rumbling noise. 

2621. Wetherby. — [Wetherhy News, Dec. 24.) 4. the sh. was felt by two 
persons. 

2622. Woodhouse (near Leeds). — Mr. J. H. Chappelow t (X^Tkshire Post, 
Leeds, Dec. 19). 3. ab. 5.33. 4. 2 shs., the first stronger, scarcely one 
min. bet them. 6. pr. 4. 

2623. York, — Miss R S. Barry.t 3. shortly after 5.30. 4. an up- 
heaval of the l>ed, f. by a rocking to and fro. 5. ab. 4 or 5 sees. 7. no. 

2624. Do,— (Yorkshire Herald, York, Dec. 19.) 3. ab. 5.30. 4. a 
distinct tremor. 

2625. Do. — Mr. J. C. Chapman (Do.). 3. 5.30. 6. 4. 

2626. Do. — Rev. W. Haworth * (Do.). 3. ab. 5.33. 4. a distinct trem. 
shaking of the bed. 

2627. Do. — Anon.* (Do.). 3. 5.30. 4. the Ijed moved as though some- 
thing were underneath. 

2628. Do. — ^Mr. M. Cooper t (Do.). 3. ab. 5.30. 4. more an upheaving 
motion than a tremor. 5. a few sees. 7. the sh. ace. by a rumbling 
noise. 



DURHAM 

There can be little doubt that the earthquake in this county must have 
been strong enough to be perceptible to persons who were awake at the 
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time. I liave, how.iver, ret»i"7T»fi no '»rtaiii record of the &ct. Nearlj 
eveiy newspaper refers t^o & '^lee •:£* ^apptiaed damage to a wall at West 
HartlepooL **- At aa i^ariy Kijot a brick wall behind Mil Waifier SeaFs diop 
in Chnreh Street aank «kiL*ider^Ij witiioat aaj apparent canae. PSart of 
the foundatioiu had ifcJbsded, mj rhat the -sippDiHtkaL that this is owing to 
^umic diatnrbance ia not an mlikely one " ^TH-dbtfrm Dmihf Mail, Haitle* 
pool, I>ee. 17. Bat when w« think how ali^c the trenu^ most haTe been 
at thid place, it ia clear chat the oecnrrence of the damage on the aatntt^ 
morning aa the earthquake mtBst have been a mioe ffHwidepcfc. SeTeial 
peiTona believe that thej either fell the ^bock or heaid the soommAj bat the 
frvidence in mj poawsioa is &r &om coochiaTe on this point. 



NORTHUMBERLAM) 

2629. AckliiufU/m near Warkworth;. — ^Mk. T. Foister. S. ab. 5^5. 5. 
abi 4 or 5 aecBu 6. < 3. 7. a distinct boom wh. lasted ah. 2 aec& ; a noise 
like distant thunder also c with and £ the vibr. 

This ifl the only recotd I poaeeas from this oonntr. It may refer to 
some other disturbance, bat, except the isolation of the place of observation, 
I see no reaMin for rapposing this to be the case. 



CUMBERLAND 

I have received no records whatever from this county. 

WESTMORELAND 

2630. Grawmere. — Anon. (c. by Mra Jackson). 3. aK 6.30 a.ic. 4. the 
Wl oscillated twice unmistakably, with a sec. or two bet the movements. 
7. no. (Many persons in the village were awakened at the time, though 
they felt and heard nothing.) 

2631. KendaL — (c. by Mr. G. F. Batea) 3. just after 5.30. 4. two 
distinct hIis., the second apparently the stronger : the interval bet them only 
a very few sees. 5. ab. 12 sees. 6. pr. 4. 7. distant thunder, or a steam- 
roller or traction-engine at some distance ; the so. appeared to c. exactly 
with the sha (Two other persons in the town felt the eq.) 

LANCASHIRE 

2632. Aifihurth, — Mr. W. J. Yeoman t {Liverpool Courier^ Dec 18). 3. 
5.35 A.M. 4. a rtigular, well-defined movement, the sensation, not an 
un])lt»aHant one, being of the soft undulating character experienced in a coach 
witli good springs. 5. 10 to 16 sees. 6. 5. 

2633. narrow-in- Furncss, — Mrs. J. Clarkson.* 3. 6.34 or 6.35. 6. 3. 
7. ])roHHing hor head to the pillow, the oljs. heard a rumbling noise like the 
grating of a l>oat on a Ixuich. 
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2634. Do. — Rear-Admiral J. B. Bamett 3. 6.30. 4. a slight vibr., 
only one sh. 5. ab. 3 or 4 sees. 6. pr. 3. 

2635. Blackburn, — Mr. F. Pafiford.* 3. ab. 5.25. 4. only one sh. 5. 
2 or 3 sees. 7. na 

2636. Do. — Miss R Pafford 4. a quiver of the bed. g. K to W., 
roughly. 5. 1 to 3 sees. 7. no rumbling so., but a comparatively slight 
gust of wind imm. p. the sh. 

2637. Do. — (Liverpool Daily Post, Dec. 18.) 3. 5.36. 5. aU 10 sees. 
6. < 4. 

2638. Blackpool — (Blackpool Herald, Dec 18.) 3. ab. 5.30. 6. 5 ? 

2639. Da — Mr. R Mapple (Da). 4. three distinct vibrs. g. N.R to 
S.W. 6. < 4. 

2640. BlackrocL — Anon.* (c. by Mr. J. Uns^orth). 3. 5.34. 4. ab. 5 
vibrs., £ by trem. mot g. N. to S. 5. ab. 4 to 5 sees. 6. pr. 5. 7. an 
interval of ab. 2 sees. L the sh. and then a sa was heard like a traction- 
engine passing ; the noise lasted ab. 3 to 5 sees, and was very loud and 
distinct 

2641. BlundelUands. — Anon. 3. 5.32. 4. the bed steadily and 
regularly shaken five times from N. to S. 5. 4 sees. 6. 5. 7. a rushing 
8a, like heavy wind pressing against the house, c. with the sli. 

2642. Da — " H. C." (Liverpool Courier, Dec 18). 3. ab. 6.35. 4. the 
bed rocked gently. 

2643. Bolton. — Mr. R H. Matthews.! 4. a swinging motion of the 
bed from side to side, i.e, R and W. 6. 5. 7. a very distinct so. ace 
the sL 

2644. Da — Rev. T. Taylor-Evans t (Bolton Chronicle, Dec. 19). 4. two 
sha. 7. a rushing so. like wind, then a rumbling so., f. closely by a noise 
like that of an explosion ; this ace. the first sh. 

2646. Do. — (Liverpool Daily Post, Dec. 18.) 3. ab. 6.35. 4. a short 
but sharp series of vibrs., four distinct tremors counted 6. < 4. 

2646. BootU, — Mr. S. J. Mowbray.f 3. 5.34. 4. the bed rocked and 
twisted in a curious manner. 5. 10 to 12 sees. 6. 6. 7. a heavy waggon 
travelling at a smart pace over a wooden bridge. 

2647. Da — Mr. W. B. Brown.* 3. 6.30 or 5.35. 4. the motion like 
that made by a traction-engine passing, but more intense ; no rocking or 
swaying. cL yes. 5. ab. 4 sees. 6. 5 ? 7. a traction-engine passing, but 
not so loud. 

2648. Bumside, — Anon.t (c by Mr. S. Jackson). 3. ab. 5.30. 4. g. 
N. toS. 

2649. Caldershaw. — Mr. C. Heap.* 3. ab. 5.35. 4. the first sh. (as 
if some one had fallen downstairs) was quickly f by a wavy trembling 
motion from N. to S. 5. ab. 7 to 10 sees. 6. 5. 7. a dull rumbling so. 

2650. Chorlton- cum -Hardy. — Miss Adshead.* 3. 5.34. 4. first a 
slight trembling, then suddenly the bed rocked 3 or 4 times, and imm. 
afterwards the windo^^^ shook violently; after this had ceased, a more 
prolonged tremor was again felt g, S.S.W. to N.N.R 5. 10 to 15 sees. 
6. 6. 

2661. Do. — Mr. H. Whale (Manchester Courier, Dec 18). 3. 6.36. 4. 
a well-defined uplieaval and vi]>ratory motion. 5. ab. 5 sees. 6. 5. 7. 
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the sh. ace. by a rushing and rumbling sa as if a steam-roller had passed 
rapidly through the cellar. 

2652. ChorUon'On-Medlock — Mr. H. Walker.* 3. ab. 6.30. 4. the 
motion like that felt in a boat off shore very suddenly rising over a slight 
ground-swell broadside on. g. N. to S. 5. ab. 3 sees. 6. 6 ? 7. a so., 
like that of a sudden gust of wind striking the house, p. the sL ; interval of 
ab. a sec between them. 

2653. Didsbury. — Dr. B. Hobson, F.Q.S. 3. 6.35^. 4. a gentle 
swinging motion, g. pr. N. and S. 6. pr. 5. 

2654. Do. — ^A. M. Lucas. f 3. 5.39. 4. the bed gently pitched up 
and down three times, and this was ace. all the time by a quivering motion, 
wh. continued afterwards for ab. half a minute. 6. 5. 7. no. 

2655. Do. — ^Anon.* (c. by A. M. Lucas). 3. ab. 6.36. 6. •< 4. 7. a 
curious rumbling like three loud explosive moans rolling beneath the earth, 
ending in a great thud, ab. a sec. after wh. the windows rattled. 

2656. Do. — Mrs. Galland. 3. 5.30. 7. four swishing sounds, like 
heavy snow-falls from the roof, following one another quickly. 

2657. Do. — Mr. R Kyllmann.* 3. 5.36. 4. a smart sL from ab. 
N. to S. 

2658. Do. — {Manchester Cotmer, Dec IS,) 3. ab. 6.35. 4. two distinct 
and violent shs. 6. pr. 6. 

2659. Eccles, — Mr. T. A, Bedalcf 3. ab. 6.31. 5. ab. 8 sees. 6. 5. 7. no. 

2660. Do. — Mr. C. T. Ashworth.t 3. 5.29. 4. the jug rattled in the 
basin ab. 10 times. 5. nearly 10 sees. 6. 5. 

2661. FaUowfieUL — Mr. A- J. Bennett* 3. 5.35. 4. 2 oscillations 
from S. to N., the bed rising each time, but slightly less ^he second time. 
5. ab. 10 sees. 6. 5. 7. a so. as of a rushing force p. the oscillations by a 
few (perhaps 10) sees., but no rumbling so. heard. 

2662. Do.— ^Manchester Cruardian, Dec 18.) 4. the bed oscillated 4 or 
5 times, g. N. and S. 

2663. Garstang. — ^Mr. S. Wilson* (Symon^ Meteorological Maga^ne, voL 
31, 1897, pp. 180-181). 3. ab. 5.35. 5. 6 to 10 seea 6. 4. 

2664. Glodmick — Rev. G. J. Watts.! 3. ab. 5.30. 5. 3 or 4 sees. 

2665. Heaton Chapel — Mr. T. Rogerson, jun.t 3. bet 5.30 and 5.32. 
4. swinging hammock-like motions, steady and even, perhaps 3 in number. 
g. N. and S. 5. ab. 6 sees. 6. 5. 7. no. 

2666. Heaton Mersey. — Aid. Hoy {Manchester Guardian^ Dec 18). 4. 3 
or 4 rather prolonged jerks, the first most pronounced. 

2667. Heaton Norris. — ^Anon.t (c by Mr. T. Rogerson, jun.). 3. bet 
5.30 and 5.35. 4. a swaying undulatory motion of the bed. 6. 5. 

2668. Hulton Park— Aid. W. W. B. Hulton, J.P.* 3. ab. 6.35. 4. 4 
distinct throbs. 6. < 4. 

2669. Huyton Junction. — Mr. H. Huhne.* 6. < 4. 

2670. Ince Blundell. — Mr. J. Rainford {Liverpool Daily Post, Dec 18). 

3. ab. 5.25. 6. 4 windows on the ground floor were broken into pieces ; 
the walls of the house trembled perceptibly. 7, a loud rumbling noise [the 
eq. was ace by remarkably vivid flashes of lightning} 

2671. Leigh. — Anon.* (c by Rev. J. H. Stanning). 3. soon after 5.30. 

4. the bed moved slightly. 



CHAP. 11 RECORD OF OBSERVATIONS : PRINCIPAL EARTHQUAKE 175 

2672. Leveruhuhne, — Miss W. Faraday.* 3. 5.36. 4. a. yes, 2 or 3 
sees. b. 3 priiL vibrs., ab. 6 sees. c. yes, 8 to 10 sees. d. yes. e. l)eg. 

f. ye& 5. ab. 15 sees. 6. 6; pictures swung; the bookcase, washstand, 
etc, were shaken forwards, and things standing on them moved forward 2 or 
3 ins. 

2673. DcK—iAltrincham Chronicle, Dec. 18.) 4. as if some one heaved 
up the bed and let it drop. 6. 5. 

2674. Liverpool — Mr. D. F. Williamsf (c by Mr. J. Lomas). 3. ab. 
5.33 to 5.35. 4. only one sh., the bed seemed to be raised and then lowered. 

g. K and W. 5. ab. 60 sees. 6. 5. 7. a rumbling noise. 

2675. Da — L. Maughan.* (c by Mr. J. Lomas). 3. bet. 5 and 6. 4. a 
slight rising and then a rolling from side to side several times, g. ab. N. 
and S. 6. 5. 7. no. 

2676. Do. — Mr. T. R Bradshawf (c. by Mr. J. Lomas). 3. ab. 5.30. 
4. the bed oscillated rapidly from side to side, perhaps 2 or 3 times each 
way, through an arc of ab. 2 ins. ; the sensation like the swaying of a house 
in a gale. g. K and W. 5. ab. 2 sees. 6. 5. 7. no. 

2677. Da — Rev. T. W. M. Lundf (Liverpool Courier, Dec 18). 3. 5.35. 
4. an oscillating movement g. pr. K to W. 5. some seca 6. < 4. 

2678. Do. — Mr. C. Laycock (Liverpool Courier, Dec 21). 3. bet 5.30 
and 6. 4. g. W. to E. 5. ab. 13 sees. 6. 5 or 6. 

2679. Da — ProL 0. J. Lodge, F.RS.* (Liverpool Daily Post, Dec 18). 
3. 5.30. 4. a triple horizontal tremor and a slight upheaval 

2680. Do. — Mr. S. Cameron (Liverpool Daily Post, Dec 18). 4. two 
distinct sha, the first ab. 6 sees., a pause of 2 sees., and then another less 
intense vlbr. of ab. 3 sees. 

2681. Da — Mr. A- H. Bedell t (Liverpool Mercury, Dec 18). 3. ab. 
5.30. 5. ab. 2 sees. 6. < 5. 

2682. Do. — (Liverpool Courier, Dec 18.) " In a number of instances, 
the vibration caused ornaments to fall from mantelpieces, and pictures and 
crockery were also displaced. In the Telephone Exchange, the operating 
boards were violently shaken and a large number of the indicators dropped." 

2683. Longridge, — Rev. T. M. Hai-rison.* 3. ab. 5. 4. a trem. mot 
7. na 

2684. Longsight, — (Manchester Courier, Dec 18). 4. the bed appeared 
to sink several inches and to rise again with a jerk. 5. ab. 20 sees. 6. 5. 

2685. Lostock Park. — Mr. W. Qolding (Bolton Chronicle, Dec 19). 
3. 5.34. 6. ^ 4. 

2686. Lower Darwen. — Mr. W. Botwright* 3. 5.33. 4. one sudden 
sh- 6. 4. 7. no. 

2687. Lytham. — Mr. T. Tair, J.P. 3. 5.35. 4. 3 shs. in imm. succes- 
sion, a slight vertical motion, with a rolling of the bed from R to \y. 6. 5. 
7. no. 

2688. Maghull. — (Liverpool Daily Post, Dec 18.) 3. ab. 5.30. 5. ab. 
6 sees. 6. pr. 5. 

2689. Manchester. — Miss E. S. Laverty.* 3. bet 5.20 and 5.25. 4. the 
foot of the bed (towards the N. or N.W.) was tilted up 10 or 12 times in 
quick succession, f. by 3 more tilts with short intervening pauses, the last 
much slighter than the others and more of a tremor. 6. 5. 7. imm. before 
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the sh. began, the oljs. heard a so., but did not notice whether it was made 
by a passing vehicle or not 

2690. Do. — Miss GaskelL 3. ab. 5.36. 4. the room rocked violently 
3 or 4 times from N.E. to S.W. 6. ab. 10 sees. 6. 5. 7. no. 

2691. Do. — Mr. V. Leaton.f 4. the bed was jerked or pushed quickly 
t>*"ice, the movement ]>eing apparently half an inch, the interval bet the 
jerks one sec. f. no. g. W.N.W. to E.S.E. 6. 5. 7. no. 

2692. Do. — Mrs. Tyler. 3. ab. 5. 6. 5. 7. a very deep rumbling, 
£ by a trembling. 

2693. Moston, — Mr. J. Kay.f 3. bet 6.30 and 6. 6. < 6. 

2694. Nelson.— Kr, J. W. Ratcliffe. 3. ab. 6.33 or 6.34. 4. 4 vibrs. 
6. 8 or 10 sees. 6. 6 ? 7. no. 

2695. Newton-le-Willows, — {Liverpool Daily Posty Dec. 18.) 6. < 4. 

2696. Old Trafford. — {Manchester Courier, Dec. 18.) 6. ab. 16 sees. 7. 
the sh. was ace. by a slight rumbling so. 

2697. Qrmskirk. — Mr. F. A. Jonesf (c. by Mr. J. Lomas). 3, 5.30. 4, 
the bed shook 2 or 3 times from ab. N. to S. 7. no. 

2698. Pendleton, — Mr. J. Anderton.* 3. 6.32. 4. the bed was lifted 
3 times, like a ship at sea when a swell passes imder, only more rapidly ; no 
trem. mot. 5. ab. 3 sees. 6. 5. 7. no. 

2699. Do. — M. K Trevelyan. 3. 6.36. 4. 2 swinging movements 
N.W. and S.£. ; no trem. mot 5. ab. 2 or 3 sees. 6. 6. 7. no. 

2700. Do. — Mr. J. Dickinson.* 4. a tremor like that made by a road" 
engine passing over a deep sandy subsoil 5. ab. 20 seca 

2701. Pennington (near Ulverston). — ^Mr. R Redfem. 3. 6.30. 6. 4 ? 

2702. Pleasington. — Mr. F. T. Marwood, J.P.f 3. ab. 5.36. 4. there 
being a good light in the room, the obs. distinctly saw the i*oom rock and 
wave to and fro from S. to N. ; the crockery on the marble slab of the 
waahstand rattled very loudly, and afterwards the \)ed trembled for ab. 10 
sees. 6. 5. 

2703. Preston. — Mr. R Seed.t 3. ab. 5.30. 4. a pleasant, gentle, but 
powerful rocking of the bed. 5. alx 10 sees. 6. 5. 7. na 

2704. Do. — {Standard, Dec 18.) 7. the sh. was ace by a low rumbling 
so. as of distant thunder. 

2705. Rmholme. — Mr. J. S. Pritchard.* 3. 5.30. 4. the house trem- 
bled. 5. ab. 5 to 6 sees. 7. the so. was not a rumbling, but a tremulous 
noise ; after the trembling a so. was heard as of the falling of great stones 
into an unfathomable abyss. 

2706. St Helens, — {Liverpool Daily Post, Dec 18.) 3. ab. 5.30. 6. < 4. 

2707. Salford. — (Manchester Courier, Dec 19.) 6. 6. 

2708. Sef ton Park, — ^Anon.* (c by Mr. J. Lomas). 3. 6.33. 4. rippling 
waves from W. to E. 5. ab. 5 sees. 7. no. 

2709. Southport. — Mr. H. M. Longshaw.* 3. bet 5.30 and 6.35. 
4. a trembling or shivering motion, but not a wave-Uke motion, f, no. 5. 
ab. 30 seca 6. < 4. 7. no. 

2710. Do. — Mr. C.James. 3. ab. 6.30. 6. < 4. 7. a sudden rushing 
noise, like a violent gust of wind, p. the sh. 

2711. Do.— (c by Mr. T. P. C. Williams.) 3. 5.33. 6. estimates vary 
from 10 to 30 sees. 7. some persons were wakened by the so. 
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2712. Da — Mr. Bilderbeck (c by Mr. J. Lomas). 3. 5.30. 4. the bed 
rocked, g. E. to W. 6. 5. 

2713. Do. — {Liverpool Courier.) 3. 5.30. 5. ab. 15 sees. 6. < 5. 

2714. Stretford. — Mr. J. D. Sutcliffe. 3. 5.35. 4. as though some one 
took hold of the W. side of the bed and shook it sideways ; 3 distinct parts, 
separated by pr. 3 or 4 sees., the first part strongest and longest, g. E. and 
W. 6. 5. 7. no. 

2715. 1)0,— (Altrincham Chronicle, Dec 18.) 6. 5. 

2716. Ulverston, — Miss F. M. Haines. 3. 5.35. 4. 2 shs., of wh. the 
second was the more violent and f. imm. on the first 7, wind blowing 
strongly through trees. 

2717. JValhden. — Mrs. C. Heath, t 3. 5.40. 4. wakened by the 
shaking of the bed. 

2718. Walton. — M. J. Williams. 3. 5.35. 4. a rocking to and fro of 
the bed ; two series, the first stronger, ab. 4 or 5 sees, bet them. 5. 10 to 
12 sees. 6. 5. 7. no. 

2719. Warrington. — Rev. F. W. Willis. t 3. 5.40. 4. a gentle upward 
and downward motion of the bed. 5. ab. 5 sees. 6. pr. 5 ; a hand-screen 
on the mantelpiece fell down. 

2720. Do. — {Liverpool Courier, Dec 18.) 3. 5.23. 5. ab. 3 sees. 7. 
the sh. was p. by a violent peal of thunder. 

2721. Do. — (jDai7i/ Cferonicfc, Dec 18.) 3. 5.30. 6. 4. 7. a rumbling 
noise. 

2722. Waterloo.— yLv. J. M. Dow.f 3. 5.35. 5. 12 sees.* 6. 5? 
7. no. 

2723. West Didsbury.^^r. R Marsden.* 3. bet 5.30 and 5.40. 4. a 
sharp shake was suddenly given to the bed ; the movement was not un- 
dulatory, but seemed to consist of 4 lateral pushes backwards and forwards. 
g. N.N.E. to S.S.W. 5. ab. 3 or 4 sees. 6. pr. 5. 7. no. 

2724. IVhalUy Range. — Mr. G. H. Bailey.* 4. the house rose and fell 
and vibrated. 6. 5. 7. a rush of wind, f. by a roar, and then the so. of 
wind passing onwards ; after an interval, the sh. was felt 

2725. Widnes. — {Liverpool Courier, Dec 18.) 4. sh. felt. 

2726. Wigan.—{Wigan Observer, Dec 18.) 3. ab. 5.30. 6. 5. 7. 
many persons were wakened by what appeared to be the report of a colliery 
explosion. 

2727. Withington. — Miss M. Gerard.* 3. ab. 5.30. 4. the house 
trembled, but there w^as no upheaval. 5. ab. 12 sees. 7. no. 

2728. Do. — {Altrinxiham Chronicle, Dec. 18.) 3. ab. 5.30. 6. 5? 

2729. Worthington.—UT. W. S. Kinch.* 3. 5.33. 4. 3 distinct vibrs. 
[series?] from W. to E. f. no. 5. ab. 10 sees.* 6. 5. 7. no. 



ANGLESEY 

2730. Beaumaris. — Mr. Mills t (c by Mr. E. Greenly). 3. ab. 5.30 A.M. 
4. apparently prin. vibrs. only, g, S.E. to N.W. 5. quite short 6. 5 ? 
7. no. 

N 
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2731. Do. — (N, Wales Chronicle^ Bangor, Dec. 19.) 4. a sharp sh-, most 
severe near the sea-side. 

2732. Bethel — (c by Mr. E. Greenly.) 4, sh. felt by 3 persons. 

2733. Bodorgan. — Mr. D. Roberta (Do.). 3. 6.35. 4. 2 prominent 
vibrs., with a continuous trem. mot. bet. f. no. 6. 10 or 12 sees. 6. 5. 7. 
in connexion with the prin. vibrs., there was a low rumbling so., like that of 
a heavy railway-train passing through a tunnel, and culminating in a loud 
report, or rather thud, as of a heavy body falling on a carpeted floor. 

2734. Do.— Mr. Gray (Do.). 4. g. S.E. to N.W. 

2735. Llanfair-pwllgwyngyll — ^Anon.t (Do.). 6. < 4. 7. a poet-cart 
passing along the road ; at the same time as the sh. 

2736. Llangoed. — Rev. M. Griffith (Do.). 3. 6.30. 4. a slight tremor. 
5. 2 or 3 sees. 

2737. ii/aWera«eA Farrf.— Mr. J. Russell t (Do.). 3, 6.30. 4. 3 distinct 
upheavals, f. by oscillation, e. beg. 6. 5 ; a watch on the dressing-table 
stopped at 5.30. 7. no. 

2738. Menai Bridge. — Mr. Jones (Do.). 4. several undulations. 

2739. Pentraetk — Rev. L. Howell t (Do.). 6. 6 sees. 6. 6. 7. yes. 
b. p. 

2740. Plas Llanfair. — ^Anon.t (Do.). 3. 5.30 to 5.45. 4. ab. 3 or 4 
vibrs. felt, grad. increasing in int, not more than ^ sec. bet each pair. g. N. 
and S. 5. ab. 2 seca 6. < 4: **a. large slate cistern in the roof containing 
400 gallons ]>egan to leak soon after and cracks are found in the side, but it 
is uncertain if they were caused by the eq." 

2741. Plas Tregayan. — Mrs. Lloyd t (Do.). 3. 5.35. 4. a continuous 
movement, steadily increasing in int. e. mid. f. no. g, S.E. to N.W. 
5. ab. 30 sees. 6. 5. 7. no. 
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2742. Aher. — {N. Wales Chronicle^ Bangor, Dec. 19.) 4. sh. felt. 

2743. Aberdunant. — Mrs. Jones- Parry t (c by Mr. K Greenly). 3. 5.32. 
6. <t 4 ; a small book, put on a stand to shade a night-light, fell down. 

2744. Do. — Anon. (Do.). 3. 5.30. 4. the bed trembled and then 
heaved up. 

2745. Abersoch. — (c, by Mr. C. S. Dennis.) 6. 5. 7. no. 

2746. Afon Wen.—Ur. R. Williams (Do.). 3. ab. 5.38. 4. one series. 

6. ab. 50 sees. 6. 5. 7. as if blowing in a gale. 

2747. Bangor. — Dr. E. T. Jones (c by Mr. E. Greenly). 3. 5.35. 4. a. 
no. b. 4 or 5 horizontal vibrs. c. no. d. the movement apparently uni- 
form in int., l:)eginning and ending suddenly. 5. 2 or 3 sees. 6. pr. 5. 

7. no. 

2748. Do.— Mr. G. J. Williams, F.G.S.* (Do.). 3. 5.30. 4. d. yes. 
e. mid. g. S.K to N.W. 5. •< 3 or 4 sees. 6. 5. 7. no. 

2749. Do. — Mr. Glynne Williams t (Do.). 4. one series, ending suddenly. 
6. 5. 7. heavy carts passing, b. c. c. c 

2750. Do. — Miss G. Ellis * (Do.). 4. the movement was a rapid rocking 
one, not backwards and forwards, but in one direction, from K to W. ; it 
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began and ended ^i-ithout any change in int and period, f. yes. 6. 5. 7. 
muffled thunder ; the end of the so. p. the vibre. cL no ; the so. appeared 
to travel froui E. to W. ; duration of so. and \4br8., 5 sees.* 

2751. Do. — Mr. J. Thomas t (Do.). 3. ab. 5.40. 4. one series. 5. 3 
sees. 6. pr. 4. 7. thunder. 

2752. Do. — Mr. Joseph Lloyd * (Do.). 3. 5.40. 4.1). ab. 3 movements, 
each way, ab. 6^ sees. c. yes. d. beg. and end of prin. vibrs. well-marked, 
no appreciable interval l)et them and subsequent trembling, f. no. 6. 5. 
7. a deep rapid so., rather like that of an object whirled rapidly in the air. 
1). £ prin. vibrs. imm. c. f , appeared to outlast the subsequent trembling 
considerably, as if passing away to the S. or S.E. d. yea e. c f. na 

2753. Do. — Mr. and Miss* Watson (Do.). 3. bet 5.35 and 5.40. 
4. a. no. b. movement like that of a cradla c. ye& d. began suddenly. 
6. •4 4. 7. a strong deep humming so., as of wind through treea b. p. 

2754. Do. — Mr. J. Jones (Do.). 3. ab. 5.30. 4. one series, d. yes. 
6. mid. 5. 7 sees. 6. chandeliers and pictures swung. 7. a carriage 
passing, b. f a few sees. c. £ d. grad. died away. 

2755. Do. — Mr. 0. Har^'ey♦ (Do.). 3. 5.38. 4. a. yes. b. 5 vibra, 
6 sees. e. beg., deer. grad. in int. 6. pr. 5. 7. no. 

2756. Da — Anon.* (Do.). 3. ab. 5.30. 4. one series, f. yes. 5. 
ab. 6 to 8 sees. 6. 5. 

2757. Do. — Mr. G. Da vies t (Do.). 4. the movement not trem., but 
from side to side several times, g. N. and S. 

2758. Do.— Mr. R. WiUiamsf (Do.). 6. < 4. 

2759. Do. — ^Anon, (Do.). 4. g. S. to N. 

2760. Do.— Anon. (Do.). 4. g. S.K by E. and N.W. by W. 6. 5. 

2761. Do. — Mrs. W. Thomas* (Do.). 4. a sudden rush, as if a train or 
great crowd had passed from W. to E. ; the bed shaking with a severe lateral 
motion. 6. pr. 5. 7. a loud rumbling ace. the rush. 

2762. Carnarvon. — Mr. S. Maurice Jones f (Do.). 3. ab. 5.35. 4, b. 
2 or 3 vibrs. c. yes, d. yes. e. l>eg. f. no. 6. pr. 5 sees. 6. 5. 7. 
something like the roaring of wind through an open chimney, b, £, an 
appreciable interval c. £ d. yes. e. £ 

2763. Certs Bangor. — Mr. J. R. Da vies* (Do.). 3. 5.30. 4. one sh. 
f, no. g. E. to W. 5. 1 sec 6. < 4 : an unlatched cuplward-door 
swung wide open to the E. 7. a deep lx)om, like a very distant and great 
explosion, b. c. c. c 

2764. Conway. — {N. Wales Chronicle^ Bangor, Dec. 19.) 4. sh. felt. 

2765. Criccieth. — Mr. G. J. Day. 3. 5.30. 4. one continuous trem. 
Wbr. 5. ab. 3 sees. 7. an ai)proaching train : the so. seemed to p. and £ 
the sh. 

2766. Degamcy. — Mr. C. J. Wallace, J.P.t 3. 5.32. 4. the IxhI was 
shaken roughly from W. to E. 5. ab. 20 sees. 6. 6 (the house solidly 
built, with 2 J feet stone walls, but the foundation entirely on sand) ; every 
wall running W. and E. had pictures displaced towards the E. ab. 1 ^ ins. ; 
all the top bedrooms had their ceilings more or less damaged ; in one, pieces 
of whiting were scattered on the floor. 7. a rumbling so., wh. entirely p. 
the sh. 

2767. Llanhedrog. — (c. by Mr. C. S. Dennis.) 6. 5. 7. no. 
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2768. Llandudno. — (c by Mrs. 0. le Neve Foster.) 3. ab. 5.30. 4. 
the bed appeared to be lifted up and down. 7. no. 

2769. Do. — (N. Wales Chronicle, Bangor, Dec 19.) 6. 5. 

2770. Llanfairfechan. — Rev. P. C. Ellis.t 3. ab. 5.30. 6. 5. 7. no. 

2771. Morfa Nevin. — C. M. Jones. 6. pr. 5. 7. no. 

2772. Nantlle Vale. — Anon.* 3. 5.30 to 5.40. 4. one sudden sh. 
5. 1 sec. 6. pr. 5. 

2773. Nevin. — (c by Mr. C. S. Dennis.) 6. 5. 7. no. 

2774. Penmaenmavyr. — Anon.* (c by Mr. E. Greenly.) 3. 5.35. 4. a 
violent rocking of the bed. 6. 5 ; some things fell in the kitchen. 

2775. Portmadoc. — Mr. E. Roberts* (c. by Mr. C. S. Dennis). 3. 5.35. 
o* 7 sec. 

2776. Do. — {Daily Chronicle, Dec 18.) 6. 5. 7. a rumbling noise. 

2777. Pwllheli.— IA.V. J. S. Morgan* (c by Mr. C. S. Dennis). 3. 5.32. 

4. a. yes, slight, 2 or 3 sees. b. ab. 1 sec. c. no. f. ye& 6. 5. 7. 
no. 

2778. St. Tudwall Lighthouse. — Mr. E. J. Neale* (on ground floor of 
tower). 3. 5.25. 4. one series ; beg. suddenly and grad. passed away. 5. 
2 or 3 sees. 6. •4 4. 7, a short and sudden so., such as would follow the 
blasting of a stone quarry, b. p. imm. c. p. ab. 3 sees, [so that end of so. 
and beg. of sh. must have c nearly], e. p. ab. 2 sees. f. no. 

2779. Tavimeibion. — Mrs. Williams (c by Mr. E. Greenly). 4. felt first 
distinct transverse vibra, and afterwards vibrs. from E. to W. 

2780. Trehorthuchaf. — Mra Vincent t (Do.). 3. 5.40. 4. g. N. and 

5. 6. 5. 7. pr. yes, as the eq. was thought to be blasting at slate 
quarries. 



MERIONETHSHIRE 

2781. Aherdovey. — Mr. E. Jones (c by Rev. J. Rowland). 3. 5.37 a.m. 
4. 3 or 4 vibrs. d. yes. e. end. f. no. 5. 3 or 4 sees. 6. 5. 7. a 
train passing through a tunnel, b. c c. c cL became grad. louder, e. c 
f. no. 

2782. Bala.— Mr. G. Ward. 3. bet. 5.30 and 5.32. 4. 1 vibr. f. 
yes. 6. 1 sec. 6. 5. 7. the sh. p. by a so. as of a strong rush of air, but 
no rumble [the so. pr. p. the sh. entirely]. 

2783. Barmouth. — {Barmouth and County Advertiser, Dec. 24.) 3. 
shortly after 5. 6. pr. 5. 

2784. Blaenau Festiniog. — Mr. W. R. Davies.t 3. 5.35. 4. e. mid. 
6. 4. 7. the approach of a train ; one continual rumble, strongest at mid. 

2785. Corris. — {Montgomeryshire Echo, Llanidloes, Dec. 19.) 4. sh. dis- 
tinctly felt. 

2786. DSluwel. — Mr. R. Roberts.* 3. ab. 5.31 or 5.32. 4. several 
vibrs. e. beg. f. no. 5. 6 to 8 sees. 6. 5. 7. a rumbling so. 

2787. Doliielly. — (c by Mr. J. Hill.) 3. 5.33. 4. a. yes, 15 to 20 
sees. b. ab. 6 or 8 sees. c. no. d. yes. e. end. f. yes. 6. 5. 7. as 
if stalled cattle had broken loose, b. p. c. p. imm. d. iner. grad. and 
died away suddenly, e. c. 
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2788. Dyffryn.—UTB, Williama ♦ (c. by Mr. R Greenly). 3. ab. 5.40. 
4. the bed shook 3 times from side to side. 5. > a few sees. 

2789. Do. — Mr. A. A. Mitcherd t (c by Mr. C. S. Dennis). 3. ab. 6.30. 
4. the bed vibrated as if a goods-train were passing the station. 5. ab. 5 
or 6 sees. 7. a heavy goods-train passing the station : at the same time as 
the sh. 

2790. Htmgwrt. — Miss F. P. Cobbe.t 6. 4. 7. a loud so. like an 
explosion. 

2791. Llandderfel — Mr. C. E. Morgan.* 3. 5.36. 6. > 1 sec 6. < 
4. 7. a light clear musical so., wh. grew in int until ab. the mid. and then 
died away. b. f., ab. 1 sec c. f. 6 to 8 sees. cL yes. e. f. ab. 4 sees. 
(Most persons describe the so. as a low rumbling like a traction-engine 
passing.) 

2792. Do.— (c by Mr. T. Ruddy.) 6. 5. 

2793. Llanegrin, — Rev. D. Hughes.* 4. the bed moved from one side 
to another, 3 or 4 vibrs. ; no trem. mot. 6. ab. 4 or 6 seca 6. 6. 7. no. 

2794. Llanfihangel Glyn Myfyr.—^ev. W. J. Williams. 3. bet. 5.30 
and 6.35. 4. ab. 2 or 3 vibrs. e. mid. f. slight 5. ab. 7 sees. 6. 5. 
7. a threshing-machine, c. f. 

2795. Llanyniawddwy. — (c by Mr. J. Jenkins.) 3. ab. 5. 4. a. yes, 1 
sec b. one vibr., > 1 or 2 sees. c. yes, ab. \ sec d. only one max. f. 
yes. 5. ab. 2 sees. 6. < 4. 7. a luggage-train going over a bridge, b. 
p. ab. 1 sec. cL no ; first the iiimbling so. was heard and then instantly 
the sh. 

2796. Mynffordd. — Mr. W. Jones (c ])y Mr. C. S. Dennis). 3. ab. 6.25. 
4. one series, d. yes. e. mid. f. no. 5. ab. 2 sees. 7. rumbling so. 
with the sh. d. ves. e. c f. no. 

2797. Pal^. — Mr. T. Ruddy. 3. 5.35. 4. a sudden and violent rocking, 
wh. grad. died away. f. yes. g. W. to E. 6. 6. 7. a heavy waggon 
l)assing. b. p. d. yes. e. the rocking seemed to occur when the so. was 
at its loudest 

2798. Pennal — {Montgomeryshire Echo, Llanidloes, Dec 19.) 4. sh. 
distinctly felt. 

2799. Pensarn. — Mr. T. Xinish (c by Mr. C. S. Dennis). 3. 5.27. 4. 
3 even vibrs. f. no. g. S. to N. 6. 2 sees. 6. 5. 7. no. 

2800. Rhiig. — Mr. J. Bennett* 3. 5.30. 4. a. yes, ab. 6 sees. b. 
one [series ?]. c. no. d. yea e. mid. f. yes. 6. 6. 7. a rush of wind. 
b. p. ab. 6 sees. d. yea 



CARDIGANSHIRE 

2801. Aberayron. — K Lloyd.f 3. 5.30 A.M. 4. at least 3 vibra f. 
yea g. E. to W. 6. 3 or 4 seca 6. pr. 5 ; a large cover hanging in the 
kitchen was tilted some inches towards the W. ; a lamp was thrown down in 
one house. 

2802. I>o,—(JVe8tern Mail, Cardiff, Dec 18.) 3. ab. 6.30. 6. 4. 

2803. Aherystmtk — Dr. T. P. Beddoeaf 3, 5.30. 4. 2 seriea e. 
end. f. no. 6. 5. 7. a buzzing noise for a few seca b. p. 
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2804. Do.— Mr. J. Kilvington t (c by Mr. C. S. Dennis). 3. 5.36. 4. 
2 sharp motions of the bed from side to side. c. yes, ab. 3 sees. 6. pr. 5 ; 
plaster fell from the ceiling. 7. a distant train. 

2805. Do. — (Montgomery County Times, Welshpool, Dec 19.) 6. 5 : a 
clock waa thrown from the wall in one house. 

2806. Borth. — Mr. H. Stinchcombe.* 3. 5.30 or 5.31. 5. ab. 10 sees. 
6. 5 7 7. another obe. thought a train was passing. 

2807. Bow Street. — Mr. L. Reea 3. ab. 5.30. 5. ab. 2 sees. 6. < 4. 

2808. Cardigan, — {Cardigan Observer, Dec 19.) 3. 5.30. 4. g. W. to 
R 5. 4 or 5 sees. 6. 5 7 7. the sh. ace by a rumbling noise. 

2809. Cefn-Mabws, — (c by Rev. D. Jenkins.) 5. several sees. 7. an 
indistinct rumbling noise. 

2810. Cikennin. — Rev. T. Jones. t 3, ab. 5.30. 4. a violent shaking 
of the bed. 

2811. Glandovey. — Mr. J. Davies (c. by Mr. C. S. Dennis). 3. 5.30. 

4. one series. £ no. 5. ab. 2 or 3 sees. 6. pr. 3. 7. a heavy clap of 
thunder at a distance, d. yes. 

2812. Llandewi BreJL — Rev. T. R Davies. 3. ab. 5.30. 4. d. yes. 

5. ab. 2 sees. 6. 5 ; some ornaments were thrown down from a mantel- 
piece in the village. 7. a cart or steam-roller going along the road. 

2813. Llanfihangel-y-Creuddyn. — Rev. J. P. Evans.* 3. 5.45. 4. one 
series, almost uniform but, if anything, stronger in the mid. 5. ab. 15 
sees. 6. < 4. 7. distant thunder, the end of the so. c with the beg. of 
the sh. 

2814. Llanfihangel Crucomey, — Anon.t 3. 5.35. 4. as if an animal 
shook iteelf imder the bed. f. ye& 5. 30 sees. 6. 5 7 

2815. Llangeitho, — (c by Rev. D. Worthington.) 4. sh. felt very much 
in some houses. 

2816. Llangvjyryfon. — (c by Rev. D. Jenkins.) 4. the bed shook. 6. 
imm. after the sh., a lot of rubbish came down the chimney. 7. a gust of 
wind. 

2817. Llanilar. — Rev. J. T. Griffiths. 3. bet 5.30 and 6. 6. 4. 

2818. Penbryn Bach, — (c by Rev. D. Jenkins.) 6. pr. 5. 7. a 
rumbling noise. 

2819. Penlone. — ^Anon.* (Do.). 6. 5. 7. a rumbling noise. 

2820. Strata Florida. — Rev. E. Jones. 3. ab. 5.30. 4. only a slight 
sL 5. ab. 3 or 4 sees. 6. pr. 5. 

2821. Tregaron. — Mr. T. Joneaf 3. ab. 5.35. 4. the house shook as 
if a train had passed beneath. 5. 5 sees. 6. 5. 7. the rush of distant 
wind. b. pr. c d. yes. e. pr. c 

2822. Tynyhedw. — Rev. W. J. Williams.! 3. ab. 5.45. 4. no vibrs. 
felt 7. a loud rumbling noise. 

2823. Ystrad Meurig. — Rev. J. Jones. 3. ab. 5.45. 4. only one sh. 
5. ab. 1 sec 6. pr. 5. 7. as if snow had fallen from the roof of the 
house with a thud to the ground. 
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PEMBROKESHIRE 

2824. Bosheston. — Rev. J. Grey Lloydf 3. 5.30 a.m. 6. 4. 

2825. Haverfordwest. — {Western Mail, Cardiff, Dec. 19.) 4. the sli. 
felt by a few persons. 

2826. Pembroke Dock. — Mr. D. Jenkins.* 3. 5.34. 4. 2 series, the 
first stronger and lasting ab. 6 sees. ; interval 2 sees. ; the second lasting ab. 
4 sees. ; ab. 3 vibrs. a sec g. N.W. and S.E. 6. 5 ? 7. distant rumbling, 
only noticed during and after the sh., lasting 10 sees, or more. 

2827. Do. — (S. Wales Daily News, Cardiff, Dec. 18.) 3. ab. 5.30. 5. 
ab. a min. 6. 4. 7. the sh. ace by a rumbling so. like that of heavy 
waggons. 

2828. St Davids.— (c. by Dr. W. P. Propert, F.G.S.) 4. sh. felt by 
many persons. 

2829. St Dogmaels. — Miss L. Bradley.* 3. ab. 5.30. 4. certainly 2 
ehs., possibly 3 ; a sensation as of a hammer striking the bed midway 
on one side, simultaneously with wh., or nearly so, there was a gentle 
shaking of the bed. 5. < 1 min. 6. •< 4. 7. a so. heard, neither 
rumbling nor dull, such as might be made by the fall of a few walking- 
sticks ; there was a rattling so. with the first sh. 

2830. Tenby.— {S. Wales Daily Neics, Cardiff, Dec 18.) 3. ab. 5. 4. 
sh. felt by several persons. 

2831. Trewanen. — Mr. H. W. Davis.! 6. 4. 

2832. Upton Castle. — ^Anon. 3. 5.45. 4. only one sh. 5. ab. 30 
sees. 6. 5. 



CARMARTHENSHIRE 

2833. Ammanford. — Mr. R Callard f {Western Mail, Cardifif, Dec 
19). 3. 5.35. 4. 2 series, with an interval of a few sees. bet. 6. 4. 7. 
a rumbling so. ace the sh. 

2834. Burry Port — ^Anon.* (c by Mr. J. G. Thomas, F.G.S.). 3. ab. 
5.30. 4. a continuous trem. mot. f. no. 5. ab. 2 sees. 6. -4 4. 7. a 
slight explosion, almost like a gun-shot, f imm. by trem. mot. 

2835. Do. — Mrs. Gowen* (Do.). 3. ab. 5.30. 4. ab. 4 vibrs. 7. a 
train shunting. 

2836. Carmarthen. — Mr. A. C. Evans* {Welshman, Carmarthen, Dec 
18). 3. 5.38. 4. 2 series, 13 vibrs. in the first 8 sees., then a momentary 
pause [3 sees.], after wh. there were ab. 8 or 9 vibrs. in the next 4 sees. 5. 
15 sees. 6. 4. 7. no. 

2837. Do. — Mr. J. Johnf {S, Wales Daily Netos, Cardiff, Dec 18). 
4. f. yea 6. 5. 

2838. Cilycwm. — 0. Evans. t 4, a slight rocking of the bed. 6. 5 ? 
7. no. 

2839. Conml Caio. — Rev. C. Chidlow.* 3. ab. 5.30. 4. a heaving, 
rolling movement. cL yes. e, mid. 5. ab. 10 sees. 6. 5. 7. an ap- 
proaching whirlwind, b, p. 4 or 5 sees. c. f. 4 or 5 sees. 
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2840. Ddlygarreg. — Mrs. Bishop, t 3. 5.25. 4. a vigorous shaking or 
trembling (not rocking) of the bed. 5. ab. 10 sees. 

2841. Glanammon. — Mr. M. Lewis. 3, 5.41. 4. trem. mot. 6. 5 
sees. 6. 5. 7. no. 

2842. Kidwelly. — {Standard^ Dec. 18.) 6. 4. 

2843. Laughame. — Rev. J. Thomas.* 3. ab. 5. 4. f. no. 5. ab. 1 
sec. 6. 5 ? 7. a carriage passing. 

2844. Llandilo, — (c. by Rev. L. Price.) 4. sh. felt 7. a rumbling so. 

2845. Llandovery. — Anon.* (c. by Mr. J. Watkins). 3. 5.40. 4. a. 
yes. b. 2 shs., the first stronger and closely f. by the second, g. N. to S. 
6. 5. 7. heavily loaded carts passing, b. p. 

2846. Llanelly. — Mr. J. F. Young.* 3. 5.31. 4. 2 shs., ab. 8 to 10 
sees, apart, the first stronger, g. S.W. to N.E. 5. the shs. ab. 8 to 10 
sees. each. 6. 5. 7. a deep booming so. at first, ending with a fizzing so. 
like that wh. follows a flash of lightning when near the earth ; the boom ace 
the sh., the fizzing so. ended imm. the sh. ceased. 

2847. Do. — Mr. J. Havard.t 3. ab. 5.30. 4. trem. mot. 6. 4. 

2848. LlanJUiangel Rhos Com. — Rev. H. Hughes.! 4, sh. felt, 7. 
like snow sliding off the roof, but louder. 

2849. Llangadock. — (c. by Rev. TV. Rees.) 4. sL felt. 

2850. Llanpumpsaint. — Rev. J. Lloyd. 3. ab. 5.30. 4. a trem., aot 
a wave-like, motion. 6. 4. 

2851. Nantgaredig. — Dr. S. Q. Morris. 3. ab. 5.30. 4. 2 distinct 
parts, separated by 2 or 8 sees. f. yes. 5. a few seca 6. 5. 

2852. Newcastle Emlyn. — Rev. W. Powell. 3. 5.30. 4. f. yes. 5. 
only a few sees. 6. pr. 5. 7. a rumbling so. pr. 2 sees. ; the end of the 
so. c. with the beg. of the sh. 

2853. Penhoyr. — Anon.t (c by Rev. T. Jones). 3. ab. 2.45 [sic\. 4. 
a very slight sh. 6. a very few sees. 

2854. Pontardulais. — {JFestem Mail, Cardiff, Dec 18.) 6. 5 ? 

2855. St. Clears. — (c by Mr. S. Cooper.) 4. sh. felt. 

2856. Whitland. — Mr. W. Lewis.* 3. 5.33i.* 4. a. yes, ab. 2 sees. 
b. ab. 3 sees. c. yes, ab. 2 sees. d. yes, only one max. e. mid. f. 
slight, g. S.W. and N.E. 5. 6 to 7 sees. 6. pr. 5 ; two lamps attached 
to the roof of the signal-box swung considerably. 7. distant thunder. 
b. c. c. c 6. c 



ISLE OF MAN 

2857. Ballasalla. — (c by Rev. S. N. Harrison.) 4. sh. felt. 

2858. Ballaugh. — (Do.) 4. a tremor. 7. a rolling so. from the S. at 
ab. the same time as the sh. (according to another obs., like a thud against 
the house at the same time as the sh.). 

2859. Derby Haven. — (Do.) 3. 5.30 a.m. 4. the vibr. like that of a 
steamer when rising out of a trough of the sea. 7. no. 

2860. Douglas. — Mr. P. Kelly.f 3. ab. 5 or 6. 4. 2 series, the first 
stronger, g. E. and W. 6. 4. 

2861. Maughold. — (c. by Rev. S. N. Harrison.) 4. a tremor. 
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2862. Ped, — (Do.) 4. a tremor. 

2863. Point of Ayre Lighthouse. — (Do.) 6. shaking of the light in the 
lighthouse. 7. a so. in the N.W. p. the shaking. 

2864. Port Erin, — (c by Mr. S. Clarke.) 4. sh. felt by two persons in 
different houses. 

2865. Do. — (c. by Rev. S. N. Harrison.) 3. 5.20. 4. a rocking 
sensatioiL 

2866. Ramsey. — Rev. S. K Harrison. 3. 5.35. 4. 3 vibrs. [series?]. 
5. ab. 30 sees. 6. 4. 7. imm. the sh. ceased, there was a so. at first more 
like one or two strong blasts of wind in separate puffs, passing into a 
rumbling so. ; the so. lasted a min. or more, and seemed to pass from S.£. 
to N.W. 

2867. Rushen, — (c. by Rev. S. N. Harrison.) 4. a rocking motion. 
7. no. 



CO. DUBLIN 

2868. DMin.—^T. W. Carey ♦ (c by Prof. G. A. J. Cole, F.G.S.). 3. 
ab. 5 A-M. (Dublin time). 4. a sudden vibr. g. S.E. to N.W. 5. a few 
sees. 7. no. 

2869. Do. — Mr. H. J. S. FuUerton (Do.). 3. l)et 5 and 5.30. 4. 
the bed trembled and the furniture in the room creaked. 

2870. Monkstovm. — Mr. H. R Perry (Do.). 3. ab. 5.20. 4. sh. felt 
distinctly. 

2871. Ter entire. — Anon.f 4. a slight shaking of the bed. g, K and 
W. 5. ab. 5 sees. 



CO. WICKLOW 

• 

2872. Baltinglass. — (c by Mr. J. G. R Powell) 3. ab. 5.36 A.M. 6. 4. 

2873. Do. — {Daily Express, Dublin, Dec. 18.) 3. ab. 5.15. 4. a 
quivering, f. by a sinking of the bed and rising again, as if a wave were 
passing from N. to S. 5. ab. 4 sees. 6. pr. 4. 7. a rumbling noise. 
b. p. 

2874. Bray. — (c. by Mr. K H. Fairbrother.) 3. 5.15. 5. J min. 

6. 4. 

2875. Do.— Mr. H. H. Head {Daily Express, Dublin, Dec 19). 3. 
5.16 ± 2 mins. 4. a decided rocking from N. to S. 

2876. Fassaroe. — Miss L. Gyles t (c. by Mr. R M. Barrington). 3. pr. 
ab. 5.20. 5. several seG& 

2877. Do. — Miss A. Barrington* (Do.). 3. pr. ab. 5.20. 4. 2 or 3 
slight vibra, without any change of int f. no. 5. ab. 10 sees. 7. a 
violent gust of wind in the chimney ; the so. f. imm. after the sh. d. yes. 

2878. Glenealy. — Mrs. De Beetes. 3. 4.45. 4. 2 series, the first 
stronger, the second lasting a longer time, separated by an instant or so. 

7. no. 

2879. Greystones. — (c. by Mr. J. G. R. PowelL) 6. 4. 
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2880. Do. — (Da% Expreu, Dublin, Dec 18.) 3. ab. 6. i. Bh. dis- 
tinctly felt 

2881. Kxllamey Hill — Anon-f (IriA Timet, Dublin, Dec. 19). 3. bet 
6 and 5.30. 6. 4. 

2882. Knockdolian. — {Daily Expreu, Dublin, Dec 18.) 6. pr. 4. 

2883. Nevstownmowntkeantdy. — Mr. K Barry {Iridi Times, Dublin, 
Dec 19). 3. 5.15. 4. a alight vibr. g. E. to W. 5. ab. 5 seca. 7. a 
rumbling so. 

2884. OaOantU (near Wicklow).— Miaa J. M. Sbepaid. 3. ab. 6.20. 4. 
a tremor. 6. 4. 7. one obe. thought she beard a dull rumbling ea., not 
very loud, before the ah. was felt, 

S885, Powerwourt — The Ven. Archdeacon H. Oalbraith t (c by Prof. 
Q. A. J. Cole). 3. ab. 5. 4. the \xA Bhaken from Bide to Bide. g. E.S.E. 
to W.N.W. 

2886. Sandyvio-ant. — (Irish Tima, Dublin, Dec 19.) 3. 5.1B. 6. ab. 
S sees. 7. a noise similar to what is made in the effort to raise a stiff 
window. 



CO. WEXFORD 

2887. Camolin. — J. O'Eane. 3. ab. 5 A.ir. 4. as if a traction-engine 
were paeeing the houae. 5. ab. 6 or 7 se<a. 7. no. 

2888. CaitUhTidge.—RE\. T. O'Connor (c by Prof. G. A. J. Cole). 3. 
ab. 4.45. 4. the bed shook. 8. a few sees. 

2889. KiUinick. — Kev. J. T. Newbury (Do.). 3. ab. 0. 4. only one 
sh. ; the houae shook as if a traction-engine were passing. 5. ab. 4 or 5 
aecs. 6. 4. 7. no. 

2890. Wcc/orrf. — Mrs. Wheelock. 3. bet 5 and 6. 6. 4. 7. rumbling 
noise, b. p. 



CO. ANTRIM 

2891. Bei/cM(.— Mr. W. Workman. 3. bet 4 and 6 A.M. 4. a tremor. 



2892. KiUeAtmdra.-~^iev. H. F. Martin • (t by Pk>£ O. A. J. Cole). 
3, 6.7 UL Heud a noise as if acme one were shaking the handle of a eidc- 
: 't tJia window, laatiug 4 or 5 sees. 




CO. MEATH 
■Mr. S. I. Morgan (a by Pro£ G. A. J. Cole). 4. 
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CO. KILKENNY 

2894. Oraigue, — Mr. R A. Bennett (c by Prof. G. A. J. Cole). 3. ab. 
5.20. 4. a eliglit shake of the house, as if a cart had passed close by. 
6. 4? 



CO. CLARE 

At Milltown Malbay, Mrs. Mordey, who was awake at the time, heard a 
loud, groaning, rumbling or rolling noise at 5.5 or 5.6 a-M., that appeared to 
pass from the N.W. and die away towards the east ; her coachman's wife also 
heard the noise. On acccount of the isolate! position of the place of 
observation and its great distance from the epicentre, I think it is difficult to 
connect this noise with the Hereford earthquake, though it is equally 
difficult to suggest any adequate cause for it. 



ADDENDA 

2896. Birmingham. — Mr. A. K Buckley,* 21 Lime Grove, Lozells. 
3. 5.34 A.M. 4. as if a strong man had grasped the bed and shaken it 
backwards and forwards 3 or 4 times, very slightly lifting the foot at the 
same time. 5. ab. 3 sees. 6. 5. 

2896. Do. — "P." (Daily Argus, Birmingham, Dec. 17), Lozells Street. 
3. ab. 5.30. 6. 6 ? 

2897. Do. — Mr. W. Allen (c by Mr. W. J. Harrison, jun.). Brougham 
Street 3. 5.40. 4. one tremor, lateral uplift to W. 6. 5. 7. a buzzing 
so. previous to tremor. 

2898. Cliff House (War>\'ickshire, near Tamworth). — Mr. J. Norman. 
3. 6.29. 4. swaying movement from N.E. to S.W., p. and f. by trem. mot. 
6. 3 to 4 sees. 6. pr. 6. 7. distant thunder, b. f. imm. 

2899. Langley (Worce-stershire, near Binningham). — Mr. A. Trowbridge.* 
3. 6.34. 4. the vibrs. similar to those produced when a traction-engine 
with large boilers passes within 50 yds. of the house, only one sh. f. no. 
5. ab. 2 sees. 

2900. Uppingham (Rutland). — Rev. G. H. Mulliiis.* 3. 5.35. 4. 2 
series, each lasting ab. 2 sees., separated by an interval of 10 or 15 sees. 7. 
a waggon with luggage passing. 

2901. Rathgar (Co. Dublin). — Mr. F. P. Fawcett (Daily Express, 
Dublin, Dec. 19). 3. ab. 5.15 (Dublin time). 6. pr. 4. 7. the sh. was 
ace. by a rumbling noise. 

2902. Straffan (Co. Kildare).— " E. B." t (Irish Times, Dublin, Dec 19). 
3. 6.10. 4. 2 distinct shs. g. ab. E. to W. (as shown by the water in a 
glass). 6. 4. 



CHAPTER m 

RECORD OF OBSERVATIONS: MINOR SHOCKS 

The study of the minor shocks is rendered very difficult from the facts 
that all of them were slight and that many occurred in the middle of 
the night and before the attention of observers was aroused. A weak 
tremulous motion with or without accompanying sound, or a slight 
rumbling noise like distant thunder without any shock, seems to have 
been the common experience, but it is doubtful whether more than a 
very few observers were so convinced as to its true nature as to note 
the time with any approach to accuracy. A report like the following, 
for instance, is by no means of rare occurrence. " I felt another shock 
earlier in the morning or night. I am sorry I cannot tell what time 
it was ; it might have been any time between 10.30 P.M. and 5.0 A.M., 
but my impression is that there was a considerable interval " between 
it and the principal shock. Even when the times are given approxi- 
mately, it is often not at all easy to identify the shocks felt at different 
places. The following -records are therefore given in chronological 
order. When several are grouped together under one heading, it may 
be regarded as nearly or quite certain that some, but not necessarily 
all, of them refer to a true earthquake, which occurred about the time 
mentioned.^ With regard to the intermediate records, the evidence is 
less decisive. It is possible, on the one hand, that they imply the 
occurrence of independent shocks, and, on the other, that, if the times 
had been more accurately given, they would have been classed with 
those which preceded or followed it. Or, again, the disturbance men- 
tioned may not have been of seismic origin at all ; and, when we 
remember how closely some spurious earthquakes simulate the true 
phenomenon, we shall be fully prepared to make a large allowance 
under this heading, especially after the occurrence of the principal 
earthquake. 

The first six records refer to some disturbances observed before the 
first undoubted shock on Dec. 16. 

^ When the name of the place of observation is not printed in italics, the record is 
in my opinion, of doubtful connexion with the earthquake under consideration. 
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1. Dec. 12 : Pontrilas Court (H.).^ — Mrs. Attwood- Mathews. Two 
detonating sounds, apparently underground, were heard. 

2. Dec. 13, ab. 4.15 p.m. : Westwood Hall (St). — Mr. J. Robinson.* A 
noise, as of a heavy roll of carpet falling from a high table on a bare floor ; 
this caused the ceiling and walls to vibrate very sensibly, but only momentarily. 

3. Dec. 14, ab. 4.30 A.M. : Maeswllch Castle (R). — Mr. A. Grimble,* A 
very heavy burst of wind seemed to strike the Castle ; the next second, the 
bed oscillated five or six times rapidly, and the green baize door of the room 
(a swing door) opened and shut a similar number of times with some violence, 
and the jugs and basins rattled. 

4. Dec. 15, ab. 5 p.m. : Charlton Kings (Gc). — (c. by Mr. S. S. Buckman, 
F.G.S.). A little boy playing on the floor said that it seemed to be moving. 

5. Dec. 15, 9.10 p.m. : Further Barton (Gc). — Miss J. E. A. Brown.* A 
sudden rattling of the window-pane precisely similar to that which occurred 
during the principal eq., but no sh. was felt 

6. Presteign (R.). — Mr. F. Bromley. Several slight shocks are believed 
to have occurred for a fortnight before the principal eq., but all were felt 
during the night and received but little attention. 



A. Dec. 16, about 11.0 or 11.30 p.m. 

7. Clifton (Gc). — (c by Mr. G. Simpson.) 3. ab. 1 1 p.m. 4. a slight 
sh. felt. 

8. Hasfield (Gc).— (c by Mr. H. Wintle, F.RG.S.) A mild sh. felt ab. 
midnight 

9. Stancombe Park (Gc). — Mrs. Edwards. 3. 10.30. A trem. mot. 
and slight noise ; duration 2 sees. 

10. Uley (Gc). — Miss A. M. Brown.* 3. bet 10 and 11. A so., as 
of stones falling, for a few sees. 

11. Great Malvern f\Vc.). — ^Anon.* (c by Mr. J. G. R. Powell). 3. ab. 
11. A noise heard. 

12. Rock (Wc). — (c by Rev. F. A. Reiss.) 3. 11.30. A very slight 
vibr., wh. causerl the glasses on the candlesticks to jingle. 

13. Selly Park (Wc). — Anon. 3. bet 11.15 and 11.30. A slight 
rocking of a pair of rather loose window-shutters facing the S., ace. by a 
slight vibr. of the ground. 

14. Court of Hill (Sh.).— Mr. A. Hill-Lowe. 3. ab. 10.45. An ex- 
traordinary noise like rashing wind, but the air outside was perfectly still. 

15. Smethcote (Sh.). — Mr. W. R. Blackett * (c by Mr. E. S. Coblx)ld). A 
somewhat faint rattling of the window, of the same character as that wh. 
occurred during the principal eq. 

16. Charlbury {Ox..).— (Banbury Guardian, Dec 24.) 3. soon after 11. 
A sh. felt 

17. Birmingham (W.). — Mr. S. R. Davis. 3. al>. 11.30 to 11.45. A 
slight vibr. and a peculiar rumbling so. 

18. Do.— (c by Rev. F. A. Reiiss.) 3. 11.30. A slight vibr. felt 

^ The list of abbreviations for the names of the counties is given on p. 9. 
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19. Handtworth (St).— Mr. J. Spencer.* 3. ah. 11. «I was . . . 
La\-ing a game of billiards . . . and had heen using a long cue and rod and 
carefully placed them after using so that they slightly inclined towards the 
corner of the stand, but much to my surprise they both crashed down with 
tremendous force." 

20. U^aliall (St).— A. Hopley. 3. ab. 11. A very sHght, but very 
distinct, sh. 

21. Milnrow (L).— Mrs. J. R Petrie* (c by Prot J. Mihie, F.RS.). 3. 
some time after 10. A verv slight tremor. 

22. Brixton, S.W. (Sr.).— Mr. C. K Vincent* (c. by Pro£ J. Milne, 
F.RS.). 3. ab. 11. 4, A pulsating or vibrating feeling, like that of a 
very mild electric current ; an ornament on the table, wh. generally 
vibrates with any shaking in the room, moved slightly ; the ^vdndow creaked 
once. 5. ab. 10 sees. 



23. Dec. 17, Ijet 12 and 1 a.m. : Suckley (Wc). — (c. by Miss M. G. 
Kane.) One of the servants heard the doors banging ; no one was about at 
the time. 

24. Dec 17, ab. 12.30 a.m. ; Burton -on-Trent (St). — (a by Mr. F. E. 
Lott.) Mr. C. O'SuUivan, F.RS., reports having noticed tremors for some 
time, quoting one ab. 12.30 the same night 



B. Dec. 17, about 1 a.m. 

25. Stctncombe Park (Gc). — Mrs. Edwards. 3. 1 a.m. 4. trem. mot 
and slight noise, like shaking doors, three times at intervals of two minutes. 

26. Tetbury (Gc). — {Stroud Ne\cs, Dec 18.) 3. 1. 4. sh. felt 

27. Birmingham (W.). — Mrs. A Harris. 3. ab. 1. 7. two loud 
reports were heard, for wh. we could not account 

28. Leamington (W.). — Nurse F. M. Bay ley.* 3. ab. 1. 7. a rather 
jjeculiar noise heard. 



C. Dec. 17, about 1.30 or 1.45 a.m. 

29. Clehonger (H.). — Anon.t (c by Rev. R J. Holloway). 3. 1.45 a.m. 
7. oljs. awakened by the so. as of some one banging against the doors. 

30. Defford (\Vc). — Rev. G. Swinden. 3. ab. 1.30. 4. a slight sh. 

31. Great Comherton (Wc). — Rev. R Shelmerdine,* 3. ab. 1.30. 4. a 
slight trem. mot 7. ace by a rushing so. like wind. 

32. Stokesay (Sh.). — (c by Rev. J. D. La Touche.) Some people report 
liaving experienced a slight sh. bet. 1 and 2. 

33. Bangor (Cn.). — Mr. W. Dawson (c by Prof. J. Milne, F.RS.). 3. 
1.42. 4. a distinct sh., wh. shook the bedroom window, as if by a gust of 
wind, but the night was quite calm. 
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D. Dec. 17, about 2 a.m. 

34. Lugwardine Court (H.). — Anon.* (a by Mr. H. Cecil Moore). 3, 2 
A.M. 4. a slight sIl 

35. Evesham (Wc). — {Times, Dea 18.) 3. ab. 2.10. 4. sh. felt 

36. Feckenham (Wc). — ^Anon. (c by Mr. W. C. Gould). 3. 2. 4. the 
bed shaken. 

37. Worcester (Wc). — Miss M. E. Weljster.f 3. ab. 2.5. A clashing 
so., as if the fire-irons had fallen quickly or had been clashed together. 

38. Chetwynd Park (Sh.). — (c by Mrs. Borough.) 3. 1.50. 4. a slight 
sh. wh. made the jugs and basins rattle. 

39. Hopesay (Sh.). — (c by J. E. C. Barker.) 3. ab. 2. 6, 4. 7. a 
sudden gust of wind dying away at once. 

40. Hendre, The (SL). — (c by Rev. J. T. Harding.) 3. ab. 2.16. 4. a 
slight sh. 

41. Michael Troy Ql.),-— Anon, (c by Rev. H. M. T. BickweU). 3. 2. 
7. a noise as of a person falling downstairs. 

42. Monmouth(M.).— {Monmouthshire Beacon, "Konmonth, "Dec 18.) 3.2. 
4. a sh. is reported to have been felt 

43. Birmingham (W.). — Anon.* (c by Mr. S. R Cox). 3. towards 
2. 4. the house shook. 7. a rumbling noise heard. 

44. Plas Llanfair (A.). — (c by Mr. A. Clegg.) 3. ab. 2. 4. one of the 
servants thought she felt a slight sh. 



45. Dec 17, ab. 2.30 A.M. : HindUp (Wc).— (c by Rev. F. W. Wallis.) 
It is reported that a slight sh. was felt 

46. Dec 17, 2.30 a.m. : Kington, near (Wc). — (c by Rev. W. J. Holden.) 
The attendants of a sick person noticed the doors rattling. 

47. Dec 17, ab. 2.30 A.M. : Llangattock vibon avcL — (c by Miss M J. 
R Maclaverty.) Some people thought that there might have been a 
slight sh. 



E. Dec. 17, about 3 a.m. 

48. Bromyard (H.). — Mr. R PhiljK)tt 3. 3 A.M. 4. the bed shaken. 
6. the oba's vest and watch felL 7. no so. heard. 

49. Monnington-on-Wye (H.). — Rev. M. Marshall t 3. ab. 3. 4. 
awakened by the sh. 

50. Avening (Gc). — Anon.t (c by Rev. R de Paravicini). 3. 3. 4. a 
slight sh. 7. so. heard. 

51. Compton Greenfield (Gc). — (c by Rev. R BrownsoiL) 3. ab. 3. 4. 
sh. felt 

52. France Lynch (Gc). — Anon. 3. soon after 3. 4. a distinct shake. 

53. Newnham-an'Sevem {Gc). — Mr. J. S. Carleton. 3. 3. 4. a slight vibr. 

54. Staverton (Gc). — {Gloucestershire Echo, Cheltenham, Dec 17.) 3. ab. 
3. 4. sh. felt 
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55. Tewkesbury (Gc). — (Da) 3. ab. 3. 4. a slight oecillatioiL 

56. Thombury (Gc). — (c. by Mr. J. S. Palmer.) 3. ah. 3. 4. a ah. felt, 
hut not generally noticed. 

57. ClifUm-on'Teme (Wa). — (JForcester Herald^ Dec. 19.) 3. ah. 3. 
4. a slight sh. 

58. Maingtone (Sh.). — ^Anon.t (c by Rev. W. R Glenn). 3. ah. 3. The 
obflL was aroused by what she thought was a waggon passing. 

59. Much JFenlock (Sh.).— <c. by Rev. F. R Ellis.) 3. 3.20. 4. a 
slight sh. 

60. Da — {TimeSy Dec. 18.) 3. 3.15. 4. a very slight sh. 

61. WooUtasUm (Sh.). — (c. by Rev. R D. Carr.) 3. ah. 3. 4. a slight 
sh., not generally noticed. 

62. YeaUm Peverery (Sh.). — (a by Mrs. T. Auden.) 3. ab. 3. 4. a slight 
sh. 7. a slight noise. 

63. Pretteign (R).^c. by Mr. H. Jenkin&) 3. ab. 3. 4. a slight 
vibratory sh. felt 

64. Monmouth (M.). — (c. by Mr. E. H. Culley.) 3. ab. 3. 4. a slight 
sh. felt 

65. ShireneuTton (M).— (c. by Mr. E. J. Lowe, F.RS.) 3. 3. 4. sh. 
felt 

66. Castle Gary (^.),— (Bristol Observer, Dec. 19.) 3. ab. 3. 4. sh. felt. 

67. WooUey (Bk.).— Mr. G. Dunn t (a by Prof J. Milne, F.Ra). 3. 
ab. 2.55. 4. no sh. felt 7. a slight noise, lasting perhaps one sea, as 
though a chair or table had been pushed along the floor in the room below. 

68. Gharlbury (Ox.). — {Banbury Guardian, Dec 24.) 3. 2.45. 4. sh. 
felt 

69. Birmingham (W.). — Miss Towers. 3. 2.55. 4. sh. felt 

70. Temple Balsall (W.). — (c. by Mra Stewart) 3. ab. 3. 4. a slight 
rocking motion. 7. a noise like that made by horses in stables. 

71. Liverpool (L). — Anon.t (c by Rev. T. W. M Lund). 3. 3. 4. obs* 
awakened by a sh. aca by thunder and lightning. 

72. Walton (L). — Mr. J. Williams. 3. 3. A rumbling sa like thunder 
heard, but no lightning seen. 

73. Ewloe (F.). — Mrs. J. Fox t (c by Mr. J. Lomas). 3. ab. 3. 
Awakened by a slight noise such as the furniture cracking. 

74. Weymouth (Da). — {Daily Chronicle, Dec 18.) 3. 3. 4. sL felt 



F, Dec. 17, about 3.30 a.m. 

75. Bamt Green (Wc). — Mrs. Moore Bayley.f 3. ab. 3.30 A.M. 4. a 
slight vibr. 5. ab. 5 seca 7. a faint distant rumbling. 

76. Defford (SVc).— (Rev. G. Swinden.) 3. ab. 3.30. 4. a slight sh. 

77. Eckington (Wc). — (Mr. A W. AUard.) 3. bet 3 and 4. 4. a 
vibr. felt 

78. Stanbrook (Wc). — Anon.t (c by Rev. Canon E. Hilary Willson). 3. 
ab. 3.30. 7. awakened by a distant rumbling, something like a train 
passing. 
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79. Worcester (Wa). — (Mr. J. Lloyd Bozwaid, Nature, voL 66, 1896, p. 
178.) 3. 3.36. 4. a feeble sh. of short duration noticed by a few persons. 

80. Orimshill (Sh.). — Mr. £. Elsmere.! 3. ab. 3.30. 4. an almost 
imperceptible tremor. 7. a slight noise. 

81. Newport, near (M). — {S, Wales Times, Newport, Dec. 18.) 3. ab. 
3.30. 4. sh. felt. 

82. Batk (S.). — (a by Miss M. L Jacques.) 3. 3.30. 4. a slight sh. 

83. Blundellsands (L). — Anon. 3. 3.26. 4. a shaking of windows 
and the bed as if by a strong gust of wind. 7. a rushing sa like a gust of 
wind : the night being particularly stilL 

84. Aberdovey (Me.). — Mr. K Jones (c. by Rev. J. Rowland). Slight 
shg. were felt bet 3 and 4. 



0, Dec. 17, about 4 a.m. 

86. Bristol (Gc.). — {Daily Telegraph, Dec 18.) 3. ab. 4 A.M. 4. a very 
slight tremor. 

86. Droitwich (Wc.). — {Birmingham Daily Post, Dea 18.) 3. ab. 
4.20. 4. a slight sh. 

87. Great Malvern (Wc). — Mr. J. G. R PowelLf 3. ab. 3.60. 7. 
awakened by the so. of a sharp blow as if some one had struck the door with 
the hand. 

88. Do. — Anon.t (c by Mr. J. G. R Powell). 3. ab. 3.60. 4. the bed 
shook transversely, E. and W. 7. obs. awakened by a rumble wh. seemed 
to come from the S., and then the bed shook. 

89. Do. — {Daily Chronicle, Dec 18.) 3. 3.50. 4. a sh. felt 

90. Kidderminster (Wc). — Mr. A- Williams.! 3. towards 4. 4. a 
vibr. felt 

91. Stourbridge (Wc). — {Birmingham Daily Post, Dec 18.) 3. ab. 4. 
4. a very slight tremor. 

92. Hopesay (Sh.). — (c by J. K C. Barker.) 3. ab. 4. 6. 4. 7. a 
sudden gust of wind. 

93. Wolverhampton (St). — {Daily Chronicle, Dec 18.) 3. 4. 4, a slight 
sh., noticed only by a few. 

94. Axminster (D.). — Mrs. A. P. Rogers.! 3. 3.45. 4. bed shaken 
slightly. 5. > 10 seca 



96. Dec 17, ab. 4.30 a.m. : Tintem Abbey (M). — (c by Mr. W. T. 0. 
Jonea) A sh. felt 

96. Dec 17, ab. 4.30 A.M. : Burton-on-Trent (St). — (c by Mr. F. K 
Lott) A sh. felt 

97. Dec L7, Ijet 4.30 and 4.40 a.m. : Huyton (L.). — {Liverpool Courier, 
Dec 18.) Several persons were roused by the shaking of their beds and the 
rattling of furniture. 

98. Dec 17, ab. 4.30 A.M. : Cardiff (Gm.). — {Daily Telegraph, Dec 18.) 
Apparently a sh. felt 

O 
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99. Dec. 17, 4.20 A.M. : Weymouth (Do.). — (c. by Mra L. B. Weldon.) 
A sh. felt 

100. Dec. 17, 4.20 a-M. : Hertford (HI). — (c. by Mr. R T. Andrewa) A 
distinct lifting of the bed. 

101. Dec. 17, 4.35J a.m. : Hertford (Hf.). — Mr. R T. Andrews. The 
1^ was shaken up and down and slightly in the direction of N.R and S.W. 
for 2 sees. : no so. heard. 

102. Dec. 17, bet 4 and 5 A.M. : Hertford (Hf.). — Mr. L. McMullen 
(Hertfordshire Mercury, Hertford, Dec. 19). A sh. felt 

103. Dec 17, ab. 4.30 a-M. : Ashby-de-la-Zouch (Lc). — (Leicester 
Chronicle, Dec. 19.) A sh. felt 

104. Dec. 17, bet 4 and 4.30 A.M. : Nottingham (Nt). — (c. by Mr. J. 
Vice.) A trembling of the bed, but no so. 



H. Dec. 17, about 6 a.m. 

106. Hereford (H.). — (a by Mr. J. Hartree.) 3. ab. 5 a.m. 4. a sh., 
strong enough to startle cattle, horses, etc. 

106. St. MichaeVs Cathedral Priory (H.). — ^Anon.* (c. by Rev. Canon K 
Hilary WiUson). 3. 4.60. 4. sh. felt 7. a slight noise as of a rat skurry- 
ing away. 

107. IVhitchurch (Sh.). — (Oswestry and Border Counties Advertiser, Dec. 
23.) 3. 6. 4. sh. felt 

108. Oxford (Ox.). — (Oxfordshire Weekly News, Chipping Norton, Dec 
23.) 3. ab. 5. A noise heard, but no vibr. perceptible 

109. Witney (Ox.). — Anon. 3. ab. 4.45. 6. 4. 

110. Stonycroft Grange (Ch.). — Mra Dambrill-Daviea 3. soon after 
5.5. 4. the movement as though a threshing-machine were shaking the 
bed 7. no noise heard 

111. Newtown Qiio.). — Mr. W. Cooke. 3. 5. 7. a noise like a strong 
gust of wind. 

112. Ceme Abbas (Do.). — (c by Eev. H. D. Gundry.) 3. ab. 4.45. 
4. a shaking. 



I. Dec. 17, about 5.20 a.m. 

113. St. MichaeVs Cathedral Priory (H.). — Anon.* (c by Rev. Canon E. 
Hilary Willson). 3. ab. 6.20 a.m. 4. a slight motion. 7. so. heard 

114. Badgeworth (Gc). — Anon.* (c by Mr. W. B. Cooper). 3. ab. 5.20. 
4. a violent bump or jerk. 7. no so. heard 

115. Bentham (Gc). — Mr. W. B. Cooper. 3. ab. 5.20. 4. a violent 
bump. 

116. Swansea (Gm.).-^Herald of Wales, Swansea, Dec 19.) 3. 5.15. 
4. as if people in the adjoining house were moving their furniture. 

Principal Shock: 6.32 a.m. 
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J, Dec. 17, about 6.40 or 6.45 a.m. 

117. Dilwyn (H.). — ^Rev. F. Mellor. 3. ab. 6.47 A.M. 4. no vibr. felt 
7. a rumbling so. 

118. Muck Marcle (H.).^Mr. T. Charles. 3. ab. 6.47. 7. a slight 
rumbling. 

119. Putley (H.). — Rev. J. C. Mace. 3. ab. 6.47. 4. a trem. mot 5. 
2 or 3 sees. 

120. Putley CouH (H.). — Mr. J. Riley. 3. ab. 6.42. 4. a very mild 
trem. mot 

121. Bentham (Gc.). — ^Mr. W. B. Cooper. 3. ab. 5.39. 4. a trem. mot 
7. no so. 

122. Tortworth (Gc.). — Mr. H. Kingscote. 3. several mina after prin. 
sh. 4. no vibr. 7. a slight noise lasting ab. 8 sees. 

123. Great Malvern (Wc). — Mr. H. Dyke Acland, F.G.S. 3. ab. 6.46. 
4. sh. felt 

124. Handsworth (St). — Mr. J. T. James. 3. some mina after prin. sh. 
4. the bed raised. 5. 1^ sees. 

125. Holt (Dn.). — Mr. J. T. Sheppard (c. by Mr. J. Lomas). 3. 6.37. 
4, a tremor. 7. no so. 

126. Newtown (Mo.). — Mr. W. Cooke. 3. ab. 6.37. 4. a slight up- 
heaving of the bed. 

127. Swansea (Gm.). — Capt Colquhoun. 3. some mins. after prin. sh. 
4. a quivering motion. 

128. Exeter (D.). — C. Furadon. 3. 6.66. 4. a slight vibr. 7. a 
hissing rushing so. 

129. Aldershot (Ha.). — M. Fountain. 3. ab. 6.48. 4. a slight tremor. 

130. Dulwich (Sr.).---(<Stonrfarrf, Dec. 18.) 3. ab. 6.49. 4. a slight vibr. 
reported. 

131. Rothamsted (Hf.). — (c. by Lieut-CoL E. Dumford.) 3. ab. 6.40 or 
6.41. 4. a slight sL 

132. Kings Sutton (NL). — '^L E. Hunt 3. 6 or 10 mins. after prin. sh, 
4. a slight sh. 



K. Dec. 17, about 6.16 am. 

133. Old Gore (JL). — Mrs. Herbert 3. ab. 6 a.m. 4. nash. 7. distant 
rumblings. 

134. St. MichaeVs Cathedral Priory (H.). — (c. by Rev. Canon E. Hilary 
Willson.) 3. ab. 6.16. 4. several fancied they felt a slight tremor. 7, 
no so. 

136. Stretton Grandison (H.). — Rev. C. R Hop ton. 3. ab. 20 mins. after 
prin. sh. 4. no sh. felt 7. a rumbling so. 

136. Tarrington, ab. 1 mile W. of (H.). — (c by Mr. J. H. Wood.) 3. ab. 
6.16. 4. a slight tremor. 

137. Cheltenham (Gk). — {Gloucestershire Echo, Cheltenham, Dec 17.) 3. 
ab. 6. 4. a gentle quiver. 
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138. Hempstead (Gc). — (c by Mr. F. A. Jones.) 3. ab. 20 mina. after 
prin. sh. 4. sh. felt 

139. Norton (Gc).— (c by Rev. R Marks.) 3. ab. 6. 4. a slight sh. 
7. no so. 

140. Sandywell (Ga). — Mr. C. W. Laurence. 3. ab. 6.15. 4. sh. felt 

141. Tewkesbury (Gc.). — Miss E. C. Sargeaunt 3. ab. 6.25. 4. a slight 
sh. 

143. Monrnouth (M.). — (c. by Mr. R R Culley.) 3. after 6. 4. sh. 
felt. 

144. Porthkerry (Gm.). — (c. by Rev. Canon E. E. Allen.) 3. ab. 6. 7. a 
noise as of rushing wind. 

145. Southampton (Ha,). — {Daily Chronicle, Dec 18.) 3. 6.3. 4. a 
distinct sh. 

146. Dec 17, 6.40 a.m. : Great Malvern (Wc). — Anon.* (c by Mr. J. G. 
R Powell). 4. a vibr. distinctly felt 

147. Dec 17, ab. 8 a.m. : Moseley (Wc). — (c by Mr. F. K Willcox.) 
The bed of an invalid shaken. 

148. Dec 17, towards 8 a.m. : Lichfield (St).— (c by Rev. C. N. Bolton.) 
A sL felt 

149. Dec 17, ab. 7.40 a.m. : Teddesley Hall (St).— Mr. A. C. Littleton. 
Another slight rattling of the furniture. 

The following are records of miscellaneous observations of minor 
shocks on Dec. 1 7, the time-data being insufficient to allow them to be 
placed under their proper headings. 

150. Ross (H.). — {Ross Gazette, Dec 17.) Two slight shs. have been felt 
in the district since the prin. sh. 

151. Cliffords Mesne (Gc). — Mr. 0. T. Price, Three distinct trenioi-s 
within half an hour of the prin. sh., ace by a low rumbling so. 

152. Clifton (Gc). — {Birmingham Daily Gazette, Dec 18.) In the centre 
of the city, a slight preliminary sh. was felt 

153. Dursley (Gc). — Miss C. Cooke. There were certainly tremors on 
Dec 16 and on Thursday night (Dec 17-18). On Dec 17 there were several 
tremors, but unaccompanied by so. 

154. Minchinhampton (Gc). — Mr. F. Fowler. One slight i?li. f. the prin. 
sh. 

155. Hanbury (Wc). — (c by Rev. C. W. N. Ogilvy.) Several residents 
say that there were slight shs. before, and one after, the prin. sh. 

156. Moseley (Wc). — Miss L M. Pumphrey. Some time before the prin. 
sh., another sh. was felt 

157. Little Wenlock (Sh.). — (c by Mr. L S. Hollings.) An earlier and 
slighter sh. 

158. Shirenewton (M.). — (c by Mr. K J. Lowe, F.RS.) Two minor shs, 
were felt by one obs., one at 3 a.m. and the other l)efore the severe sh. 

159. Birmingham (W.). — Miss K Ryland. Bet 5 and 5.30 A.M., ab. 4 or 
5 noises like small explosions. 
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160. Wolverhampton (St). — Mr. J. W. Huntf Oba. was awakened in 
the night by a loud nimbling as though heavy machinery had just passed ; 
the noise lasted ab. 15 or 20 sees., and seemed to travel K and W. 

161. Heswall (CIl). — Mr. J. Doak (c. by Mr. J. Lomas). The oba awoke 
at 4.30 A.M. ; heavy hail showers were falling and now and again a tremor 
was felt; the early vibrs. l:>egan ab. 5.15 a.m. and continued at regular 
intervals of ab. 5 mins. until the prin. sh. was felt at 5.42. 

162. Newtown (Mo.).— (c by Rev. K A- Fishlxjume.) Earlier in the 
night a quivering motion was felt 

163. Mountain Ash (Gm.).— (a by Mr. M Morgan.) An earlier sh. is 
said to have occurred. 

164. Matlock Bath (Dr.). — Mr. R W. Hackwood, Three or four up- 
heavings of the l)ed were felt within 4 or 6 mins. after the prin. sh. 

The following eight records refer to some disturbances observed 
after Dec. 17. 



165. Dec. 18, bet 4 and 5 A.M. : Chorlton-on-Medlock (L.).— 4. Anon.* 
a very slight, but distinct quiver of the eartL 5. ab. 1 J sees. 

166. Dec 19, ab. 0.30 A.M. : Avenbury (H.). — Anon. A very slight sh. 

167. Dec 20, ab. 7.30 p.m. : Great Witley (Wc). — Mr. J. Twinberrow. 
The obs. was sitting with his chair touching the wall, and distinctly felt the 
wall quiver, although no vehicle was passing along the road. 

168. Dec 20, ab. 11.15 p.m. : Boultibrooke (R). — E. Moberly. The oba 
thought there was a slight sh. 

169. Dec 23, 0.30 p.m. : Westbury-on-Sevem (Gc). — (c by Mr. R 
Prevost) A man walking up the street felt the sh. : the motion was lateral, 
and was accompanied by a so. like ^nnd. This sh. was also felt at another 
house two miles away. 

170. Dec 26 or 27 : Street Court (H.). — (c by Mr. J. Southern.) A 
report came this morning [Dec 27] to the effect that an earthquake was felt 
at Street Court last night 

171. Dec 31 : Shirenewton (>L).— Mr. R J. Lowe, RRS. A slight 
earthquake. 

172. Jan. 1, 1897, ab. 4.6 a.m. : Charlton Kings (Gc). — Mr. S. S. Buck- 
man, RG.S.t Awakened by a noise and shaking as if a very strong wind 
were shaking the house. The strongest gales make very little impression on 
this house. 

It is somewhat doubtful whether the next eight records are those 
of a real earthquake. The majority of the observers certainly were of 
that opinion immediately after the occurrence. But, as Mr. H. Cecil 
Moore informs me (and one of the observers makes a remark to the 
same effect), the morning was a boisterous one, with winds and occa- 
sional storms, and the phenomena recorded may perhaps have been due 
to thunder or violent wind. As the evidence of its seismic character 
is not conclusive, I have therefore thought it best to enter it under the 
heading of " doubtful shocks." 
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173. Mar. 18, 1898 : Bacton (H.). — (c. by Mrs. Attwood-Mathews.) A 
rumbling noise ace. by a great rush of wind. 

174. Mar. 18 : Hereford.^-{Do.) Three distinct rumblings beard. 

175. Mar. 18, 5.15 A.M. : Pontrilas Court (H.). — Mrs. Attwood -Mathews. 
A slight sh. wh. shook the window of the room, and a rumbling sa Fifteen 
minutes later, a much slighter rumbling. 

176. Mar. 18 : Pontrilas Court (H.).— (c. by Mrs. Attwood-Mathews.) 
Several persons noticed three shs., at ab. 4, 5.15, and 5.30 A.M. ; one heard 
three rumblings at these times. 

177. Mar. 18, 5.35 a.m.: Newland (Gc.). — Miss G. Blandy. 4. the room 
shook and the roof rattled 7. ye& — The sL was repeated and imm. £ by 
thunder and lightning. 

178. Mar. 18, 5.35 A.M. : do. — Miss M. Bosanquetf 4. sh. felt 

179. Mar. 18 : Dingestow (M). — (c. by Miss M Bosanquet) Several 
persons thought there was an eq. 

180. Mar. 18: Monmouth.— (Do.) Several persons thought there was 
an eq. 

L, July 19, 1897, 3.49 a.m. 

181. Bridstow (H.). — Mr. R Armitage {Nature, voL 56, 1897, p. 347). 
3. 3.50 A.M. 4. a distinct sh. g, R to W. 5. momentary. 7, a rumb- 
ling so. ace. the sh. 

182. Hereford (EL). — Dr. Fitzsimons* (c. by Mr. H. Cecil Moore). 3. 
bet 3.30 and 4 a.m. 4. a. yes. b. one. d. grad. incr. 5. ab. 10 sees. 
7. distant thunder or a carriage, b. p. d. ye& e. £ 

183. Do. — Mrs. Berthoudf 4. the house shaken as if by a passing 
vehicle. 7. a so. as of boxes slipping, and then of a cab or carriage driven 
quickly and stopped suddenly. 

184. Da — AnoiL* (Hereford TimeSy Jvly 24:). 3. 3.50 a.m. 4. a slight 
tremor. 5. very short 6. pr. 4. 7. a dull explosion, f. imm. by tremor. 

185. Ashlexoorth (Gc.). — (a by Rev. B. Riwards.) 3. 3.46 a.m. 4. the 
house shook as if a heavy traction-engine were passing close by. 6. 4. 7. 
the so. l)egan suddenly and died away : it lasted aU 5 sees. 

186. Bamwood (Gc.). — Rev. F. H. Fowler. 3. 3.46 a-m. 4. nosL 7. 
a dull heavy rumbling, £ by a noise like the passage of a train ; it lasted ab. 
5 SCC& and appeared to come from the S.R 

187. Great Malvern (Wc.). — Mr. Crudge (c. by Mr. J. G. R Powell). 3. 
3.49. 4. beds shaken, g. N. to S. 6. 4. 

188. Do. — ^Miss Pittar (do.). 4. a slight but decided sh. 7. a very 
slight noise. 

189. Do. — Dr. Jacob ♦ (do.). 3. 3.49. 4. sh. felt 5. ab. 10 sees. 7. 
a distant low booming like a cannonade. 

190. Do. — Mr. T. A. Bonser ♦ (da). A slight eq. 




CHAPTER IV 

INSTRUMENTAL RECORDS 

The instrumental records are few in number and add very little to 
our knowledge of the earthquake. The most important are those 
obtained by two of Prof. Milne's seismographs at Shide, in the Isle of 
Wight. Tlie principal shock was also registered by magnetographs at 
Kew, and at a few places by the long and delicately balanced arms of 
self-recording meteorological instruments. 

At Shide, the booms of the seismographs, as Prof. Milne remarks, 
" were not slowly tilted from side to side, as is the case when they 
record earthquakes originating at a great distance, but merely set in a 
state of elastic vibration." The movements were extremely small, 
and, on the photographic record, appear merely as an intermittent 
thickening of a line traced by a spot of light, which is perfectly 
straight when there is no disturbance. The tremors began about 
11 P.M. on Dec. 16 and lasted for about twelve hours, but they 
differed from an ordinary tremor-storm in not being continuous. The 
duration of each group is from one to about six minutes, and they 
were separated by intervals of five to sixty minutes. The approxi- 
mate times of a few of these groups of tremors are : — Dec. 1 6, 
about 11 P.M.; Dec. 17, after 2 A.M. ; at 3 A-M., two groups; 4 to 
6 A.M., an intermittent series with a maximum about 5.30; be- 
tween 6 and 7 A.M., two groups; the last group being at about 
10 A.M. Besides these, other tremors were recorded, some by one 
instrument only, others by both. Prof. Milne gives the following list 
of tremors which are recorded nearly simultaneously by the two 
seismographs :— 2.4, 2.12, 2.37, 3.54, 4.25, 4.42, 5.10, 5.55, 6.8i, 
9.21, 10.42 A.M.1 

Whether there was any connexion between these disturbances and 
the slight shocks which preceded and followed the Hereford earth- 

^ Brit, Assoc Rep. 1897, pp. 36-38. I have quoted the times to the nearest minute 
only, as determined from the records of one instrument. Those of the other differ by 
amounts varying from about one to six minutes. 



200 THE HEREFORD EARTHQUAKE pakt I 

quake, it is, unfortunately, impossible to determine. The times at 
which the latter occurred are only known approximately ; so roughly, 
indeed, that it is not always easy to group together observations of 
the same shock. Some, though not all, of the times agree fairly with 
those mentioned by Prof. Milne ; but, when several disturbances are 
noted within so brief an interval, some approximate coincidences are 
unavoidable. As the principal earthquake was felt by several persons 
in the Isle of Wight^ it could hardly fail to be registered by Prof. 
Milne's delicate instruments, and it therefore seems probable that this 
shock may be correlated, in part at any rate, with the disturbance 
whose maximum occurred at about 5.30 a.m. But the connexion 
between the minor shocks and the other tremors recorded at Shide 
must, I fear, be regarded as doubtfuL 

The records of the magnetographs at Kew and Stonyhurst were 
carefully examined for traces of the earthquake by Dr. C. Chree and 
the Rev. W. Sidgreaves. At the latter place there were no move- 
ments discernible, but those which were clearly due to changes of 
magnetic direction and force. At Kew, however, the effect of the 
earthquake '' was shown slightly on the declination curve, and more 
distinctly on the horizontal force curve. . . . The time of commence- 
ment was 5 h. 36 m. A.M. ( ± 1 minute) G.M.T. The disturbance on 
the horizontal force curve approximately equalled what would have 
been produced by a change of 000004 C.G.S. units in that force." ^ 
According to the Astronomer-Royal, the reflecting galvanometer for 
registering earth-currents at Greenwich showed no indications of 
disturbance. 2 

At Broomy Hill, near Hereford, the pen of a barograph belonging 
to Mr. T.*F. Symonds made a small hole in the paper on which the 
changes of pressure are recorded. The barograph sheet at the 
Edgbaston Observatory, Birmingham, as Mr. A. Cresswell has kindly 
informed me, was marked by the shock, but " the clock, or rather the 
position of the paper on the drum, was fast, and unfortunately, before 
I knew of the earthquake, I had put the next day's sheet on." There 
is also a small horizontal mark on the rain recorder of the anemometer, 
and this gives the time of occurrence between 5.30 and 5.35. At 
Greenwich, two small marks were made on the barograph record at 
about half-past fiva At the same time, also, the clock of a waste- 
water meter at Droitwich stopped, and the pencil dug into the 
indicating-paper and ripped it up for several inches. On the other 
hand, the trace of a barograph so near the centre as Gloucester showed 
no sign of disturbance,^ nor did that of a similar instrument at Leeds. 
At Berkhampstead, in Hertfordshire, Mr. E. Mawley remarked no 
disturbance of the pencils or pen of any of his meteorological instru- 

1 Dr. C. Chree, Nature, vol. 55, 1896, p. 178. 

2 Th^ Times, Dec. 18, 1896. 

» Nature, vol. 55, 1896, p. 179. 
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ments, " not even on the trace of the self-recording rain-gauge, which 
is sunk more than a foot deep in the ground/' ^ 

The remaining evidence is entirely of a negative character. The 
mounting of a 4-inch equatorial telescope belonging to Mr. G. Banaster 
at Myth Hill, near Tewkesbury, was not affected by the earthquake. 
Nor, as the corrections before and after show, was there the least 
perceptible shift of the transit-instrument at Cambridge.^ At con- 
siderable distances from Hereford are several of the new instruments 
adapted for recording distant earthquakes, — a bifilar pendulum at 
Edinburgh, horizontal pendulums at Strassburg, Casamicciola (Ischia), 
and Nicolaiew (in the south of Russia), and different forms of long 
vertical pendulums in Italy, — but none of these showed any trace of 
the shock. 

One conclusion may be drawn from this negative evidence, namely, 
that the long low waves, during the passage of which the ground 
rocks slowly to and fro through a very small angle, were absent from 
the Hereford earthquake, or, if present, were too small to be 
measured. 

1 Hertf(/rd8hire Not, Hist, Soc. Trans, voL 9, 1897, pp. 186-187. 

» Ibid, p. 203. 
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CHAPTER V 

ORIOIN OF EARTHQUAKES AND METHOD OF INVESTIGATION 

I PROPOSE in this chapter to give a brief account of the modem 
theory of the origin of earthquakes, the theory which regards them as 
mere incidents in the growth of faults, and under whose guiding light 
these and other British earthquakes have been investigated. 

The history of the theory is involved in some obscurity, and I am 
unable to determine to whom we are indebted for the first suggestion. 
Probably the theory is of multiple origin, as in so many other cases 
in which evidence has been unconsciously collected. It would, indeed, 
be strange if it failed to occur to any one who reflected on the forma- 
tion of the great faults which traverse the earth's crust. We know 
how slowly these faults grow. Of the majority, no trace is visible on 
the surface, unless it should happen that, by their means, rocks of 
different degrees of hardness are exposed on either side of the 
fracture. The downward displacement along some faults is to be 
reckoned in miles, the lengths of the faults themselves in scores of 
miles. It is inconceivable that movements so vast as these could 
have been accomplished at a single stroke. Bather must they be the 
results of an almost infinite number of elemental slips, now in one 
part of the fault-surface, now in another, each slip being paroxysmal 
in its occurrence, but due to causes which, if not absolutely uniform 
in their action, are yet most slow and gradual. Whenever such a slip 
takes place, the friction generated by the sudden sliding of one huge 
mass of rock over and against the other must produce an intense jar 
in the solid crust around, a series of vibrations which, propagated out- 
wards in all directions, produces at the surface what we call an 
earthquake-shock. 

Reality of Hie Connexion between Earthquakes and Faults 

Earthquakes are thus inevitable consequences of the formation of 
faults, but it does not follow without further proof that more than a 
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few of our present-day shocks are actually produced in this manner. 
I exclude from consideration those earthquakes which are directly 
volcanic in their origin, though even these may occasionally be due to 
fault-slipping ; also the series of minor shocks which in some places 
are caused by the fall of rock-fragments in underground channels. I 
admit freely too that there may be many earthquakes whose modes of 
origin are as yet hidden from us. My object is merely to show that 
a very large number, perhaps the majority, of those which affect the 
non-volcanic regions of the globe are intimately connected with the 
slow but effectual process of fault-growth. 

(1) The first fact I will refer to is the elongated form of the 
disturbed area and the isoseismal lines. When the observations 
which determine them are numerous and exact, these curves are 
nearly always oval or elliptical in form, approaching circularity with 
few but the slightest shocks,^ and not even with all of these. I will 
take first some cases of earthquakes in this country. In the Inver- 
ness earthquake of Nov. 15, 1890, the lengths of the longer and 
shorter axes of the completely drawn isoseismals are 48 and 37 miles, 
and 86^ and 61^ miles ;^ in the Pembroke earthquake of Aug. 18, 
1892, 172 and 136 miles, and 255 and 225 miles ;^ in the Leicester 
earthquake of Aug. 4, 1893, 17^ and 12 miles, 47 and 34, and 58 
and 46 miles ;^ in the Pembroke earthquake of Nov. 2, 1893, 41 and 
28 miles, 233 and 196, and 313 and 269 miles ;^ and in the Exmoor 
earthquake of Jan. 23, 1894, 22f and 12^ miles, and 29f and 16^ 
miles.^ In each case, also, it is important to notice that the longer 
axes of the isoseismal lines, though not absolutely coincident, agree 
very closely in direction. 

Turning to the earthquakes of other lands, we find that many of 
the most important originated so nearly under the coast-line that the 
isoseismals are in great part incomplete. It would not be difficult, 
however, to quote numerous cases which show that the same laws hold 
true. For instance, in the Neapolitan earthquake of 1857, the 
dimensions of the isoseismal lines are 64 and 23 miles, 71 and 47, and 
103 and 82 miles ;^ in the Andalusian earthquake of Dec. 25, 1884, 
the area of greatest damage is 40 miles long and 28 miles broad ; ^ in 
the Verny (Turkestan) earthquake of June 9, 1887, the dimensions of 

^ When strong, or moderately strong, earthquakes can be traced to a considerable 
distance from the origin, the outer isoseismals may be roughly circular, as in the case of 
the Hereford earthquake discussed in this work. (See the next chapter.) 

8 Quart. Joum. Oeol. Soc. vol. 47, 1891, pp. 619, 622. 

3 Jbid. vol. 63, 1897, p. 160. 

* Roy. Soc. Proc vol. 57, 1895, p. 88. 

* Quart. Joum, Oeol. Soc. vol. 53, 1897, p. 169. 
« OeoL Mag. vol. 3, 1896, p. 655. 

7 R. Mallet, Oreat Neapolitan Earthquake of 1857, vol. 2, Map B. These, and 
some of the following, measurements are made from the curves traced on the maps of the 
earthquakes. 

8 T. Taramelli and G. Mercalli, R, Ace dei Linceif Aiti^ ser. 4, vol. 3, 1886, p. 48. 
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the isoseismals are 52 and 27 miles, and 950 and 563 miles ;^ in the 
Greek earthquake of April 20, 1894, 17 and 5 or 5^ miles, and 56 and 
40 miles ;^ and in the Constantinople earthquake of July 10, 1894, 
109 and 24 miles, 154 and 46, and 220 and 109 miles.^ 

The elongated form of the disturbed area is especially characteristic 
of the earthquakes of countries in which the mountain-ranges are of 
recent origin. In Switzerland, for example, the dimensions of the 
disturbed areas of six earthquakes in 1879 and 1881 are 87 and 37 
miles, 186 and 93, 93 and 50, 161 and 96, 224 and 109, and 130 and 
56 miles ; ^ the lengths in these cases being roughly twice as great as 
the breadth. Again, in the Nepal earthquake of 1833, the dimensions 
are 916 and 494 miles ;^ in the Burmese earthquake of 1858, 1454 
and 776 miles ;^ and in the Bengal earthquake of 1885, 689 and 
413 miles.7 

Two explanations of the elongation of the disturbed area have been 
offered, one that the seismic focus is of considerable length and parallel 
to its longer axis ; the other that the vibrations are transmitted with 
greater ease in this direction. It is not difficult to argue in favour of 
the latter explanation. The longer axes of the disturbed areas are 
generally parallel to mountain-ranges, and the rocks along their axes 
may be more continuous, there may be fewer bounding surfaces to be 
crossed, than in the perpendicular direction. No one who has studied 
the admirable collections of seismographic records recently made in 
Japan can be blind to the fact that the intensity of the vibrations is 
influenced by the nature of the rocks they traverse. Nevertheless, if 
the explanation were correct, the isoseismals of an earthquake should 
be approximately similar in form, and so also should be the disturbed 
areas of difi*erent earthquakes in the same region ; and this, as the 
above figures clearly show, is very far from being the case. Moreover, 
in one and the same region, the longer axes of different earthquakes 
are sometimes at right angles to one another ; and this fact is clearly 
fatal to the generality of the explanation. 

While fully admitting, then, that the forms of the isoseismals must 
be modified by the nature of the surface-rocks, we are led, I think, to 
the alternative explanation, namely, that the seismic focus is of con- 
siderable length and is approximately parallel to the longer axes of the 
isoseismals. It is evident, if this be the case, that the inner isoseismals 

^ J. V. Mouchketow, Mem, du Comitf OSologique, vol. 10, no. 1, map. 
^ S. A. Papavasiliou, Paris Acad, Sci, C<mipt, Reiui, vol. 119, 1894, pp. 112-114, 
380-381 ; Nature, voL 60, 1894, p. 607. 

* D. Eginitis, Annales de Oiogr. (Paris), 4® ann^e, 1895, pp. 154-165 ; Ndtural 
Science, vol. 8, 1896, p. 28. 

* F. A. Forel, Arch, des Sciences phys, et not. vol. 6, 1881, pp. 471, 473 ; vol. 11, 
1884, pp. 151, 153, 155. 

5 T. Oldham, Geol, Surv, of India Mens, vol. 19, 1883, pt 3. 

« Ibid, 

' C. S. Middlemiss, Oeol, Surv. of India Records, vol. 18, pt 3. 
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should adhere more closely to the form of the focus and should there- 
fore be the more elongated ; while the outer isoseismals, so far as can 
be drawn, should approach more and more nearly to circularity. 
That this is the case is fully borne out by the dimensions of successive 
isoseismals given above and of many others that might be quoted. 

(2) The significance of the elongated forms of the isoseismals is 
rendered more apparent when they are plotted on a physical or 
geological map. Their longer axes are then generally seen to be 
either parallel or perpendicular to the axes of mountain-chains, to the 
main lines of folding or to the chief faults of the district. For 
instance, the longer axes of the isoseismals of the Leicester earthquake 
of Aug. 4, 1893, are parallel to the anticlinal axis of Ghamwood 
Forest.^ In the north of Cornwall, the main lines of folding run 
roiighly east and west, and the longer axis of the disturbed area of the 
Ck>rnish earthquake of Oct 7, 1889, is in that direction, while that of 
the earthquake of Mar. 26, 1891, in the same district runs north and 
south.^ In the principal Pembroke earthquake of Aug. 18, 1892, the 
longer axes of the isoseismals are directed north and south, i,e, at right 
angles to the strike faults of the district, while the axis of the disturbed 
area of an accessory shock on Aug. 22 is nearly parallel to, and 
coincident with, one of these faults.^ Indeed, the longer axes of the 
disturbed areas of nearly all the more important British earthquakes of 
the last decade are parallel either to the strike faults or transverse 
faults of the respective epicentral regions.^ 

In other countries, the examples of this relation are extremely 
numerous. I will mention merely a few of the more recent cases. In 
most of the Swiss earthquakes with elongated areas, the longer axes 
are parallel to the neighbouring chains of the Alps and Juras, though 
in a few instances they are in the perpendicular direction.^ The longer 
axes of the Greek earthquakes of April 20 and 27, 1894, are parallel 
to the neighbouring depression of the Gulf of Euboea.^ The axis of 
the innermost isoseismal of the Constantinople earthquake of July 10, 
1894, coincides with the line of depression which begins at Ada-Bazar 
and is marked by the Lake of Sabandja and the Gulf of Ismid.^ 
In nearly all the recent earthquakes of Eoumania and the adjacent 
Balkan States, the longer axes are parallel to prominent faults (see 

1 Roy, Soc, Proc. vol. 57, 1895, pp. 88-89. 

3 Oeol. Mag. vol. 8, 1891, p. 370 ; vol. 9, 1892, pp. 300-301. 

3 Quart. Jaum. Geol. Soc. vol. 53, 1897, pp. 160-161, 168. 

4 Ibid. vol. 47, 1891, pp. 620, 624-627 ; vol. 53, 1897, pp. 167, 169, 172 ; Geol. 
Mag. vol. 8, 1891, p. 368 ; vol. 10, 1893, pp. 293-294, 297-298 ; vol. 3, 1896, pp. 
76-77, 555. 

' F. A. Forel, Arch, des ScieiKes phys. et not. vol. 6, 1881, pp. 461-494 ; vol. 11, 
1884, pp. 147-182 ; vol. 13, 1885, pp. 377-396. 

® S. A. Papavasiliou, Paris Acad. Sci. Compt. Rend, vol. 119, 1894, pp. 112-114, 
380-381 ; Nature, vol. 50, 1894, p. 607. 

' D. Eginitia, Annahs de Giogr. (Paris), 4® ann^e, 1895, pp. 154, 164 ; Natural 
Science, vol. 8, 1896, j»p. 27-33. 
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Fig. 7).^ The meizoseismal area of the Tokio earthquake of June 20, 
1894, is a north-and-south band which occupies the lowest part of the 
Plain of Musashi, the plain itself being the continuation of the axis of 
the Bay of Tokio.^ In the great Japanese earthquake of Oct. 28, 1891, 
the meizoseismal area is a sinuous band following in great part the 
course of the remarkable fault-scarp, which will be referred to in a later 
section of this chapter.* 

The conclusion to which the above facts lead is obviously that 
earthquakes are closely related to one or both of the two processes of 
folding and fracturing by means of which mountain-ranges are made 
and to which the outlining of the earth's great surface-features is 
chiefly due. But the fact that, in a given district, the axes of the 
disturbed areas are parallel not to one line only, but to two lines 
roughly at right angles to one another, seems to indicate that they are 
not directly connected with the great folds and mountain-axes, but 
rather with the double system of faults which, it is well known, have a 
tendency to cross at right angles, one series being approximately parallel, 
and the other perpendicular, to the main lines of folding. 

(3) When successive earthquakes in a district are mapped, the 
epicentral areas are sometimes found to be nearly coincident or con- 
centric and coaxial ; ^ at other times, the epicentre is displaced, and 
the axes of the new isoseismals may then be either parallel or per- 
pendicular to those of the old ones or else in the same straight line 
vnth them. To take some British examples first. The Pembroke 
earthquake of Aug. 18, 1892, at 0.24 A.M., was followed by eight 
minor shocks. One of these, occurring at about 2.50 A.M. on the same 
day, had its longer axis approximately parallel to that of the principal 
earthquake and about three miles farther west. This was followed by 
a shock at about 4 A.M., whose longer axis is roughly east and west ; 
while the next shock but one, which took place on Aug. 22 at about 
11.55 A.M., had its axis parallel to that of the latter and about 1^ miles 
more to the north.^ On May 16, 1892, at about 10.30 P.M., a very 
slight shock was felt in the south-west of Cornwall, disturbing a nearly 
circular area ; three hours later, another and stronger shock occurred, 
the longer axis of the inner isoseismal runs east and west and the 
centre of the curve is three miles west of the centre of the first area.^ 
Again, in the Pembroke earthquake of Nov. 2, 1893, the isoseismal of 
the principal shock is 41 miles long and 28 miles broad, the longer axis 
being directed E. 15° N. and W. 15° S. Sixteen minutes later, the 

^ Math. M. Draghic^nii, Les TfemUfments de Terre de la Roumanic et des Pays 
Eiwironnants (Bucharest, 1896), pp. 67-73. 

•-» F. Omori, Bdhddla Soc. Sismol. Ital. vol. 2, 1896, pp. 181-182. 
' B. Koto, Joum, Coll. Sci. Imp. Univ. Japan, vol. 5, 1893, pi. xxix. 

* Quart. Joum, Oeol. Soc vol. 47, 1891, p. 620 (cf. the curves of the accessory shocks 
marked 6, d, K). 

* Ibid. vol. 53, 1897, pp. 167-168. 

« Oeol. Mag. vol. 10, 1893, pp. 296-297. 

P 
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first minor shock occurred ; the disturbed area is 43 miles long and 29 
miles broad, its longer axis runs E. 25° N. and W. 26° S., and the 
centre of this curve lies about 8 miles W. 20° S. of the centre of the 
former.^ 

The displacement of the epicentre is a fact which has long been 
known to characterise the shocks of the more distinctly seismic 




Fro. 7.— Map of Earthquakes in the Balkan peninsula, illustrating the " Displacement of the 

Epicentre." 

countries, but I am not acquainted with many cases in which the 
areas have been carefully traced. One of the most interesting is a 
series of earthquakes in the Balkan peninsula studied by M. 
Draghic^nu. In the accompanying .sketch-map (Fig. 7) are shown 
the inner isoseisraal lines of four of these earthquakes occurring, A on 

1 Quart. Jounu Oed, Soc, vol. 63, 1897, pp. 169, 172. 
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Oct 31, 1873 (1), B on Oct. 10, 1879, C on April 8, 1893, and D on 
Sept. 8, 1893. The straight lines represent some of the faults of the 
district, and it will be noticed that not only are the axes of the 
isoseismals parallel to these faults, but that they are in one and the 
same straight line.^ It is difficult, I think, to resist the conclusion in 
this case that the earthquakes are connected with a fault not shown 
on the map, but parallel to those whose courses are there traced. 

(4) As faults are always inclined to the horizon and the centre of 
the seismic focus is generally at a depth of at least a few miles, it is 
evident that the epicentre of an earthquake connected with a fault 
should lie on that side of the fault-line towards which the fault hades. 
It is not often that isoseismal lines can be drawn with sufficient 
accuracy to show this ; indeed, it is only in thickly populated countries 
like £ngland where such accuracy is attainable. But in several 
earthquakes during the last decade which I have studied, not only is 
the longer axis of the inner isoseismal parallel to a neighbouring 
fault-line, but it lies on that side of the line towards which the fault 
hades. ^ 

(5) Lastly, a few violent earthquakes have certainly been accom- 
panied by the formation of fault-scarps ; and in these cases there can 
of course be no doubt as to the connexion between the two phenomena. 
These will, however, be considered more suitably in the next section. 

Earthquakes due to Fault-slipping rather than to Fracturing 

There appear to be two principal ways in which earthquakes may 
be produced during fault-formation, either by the mere act of fracturing, 
or, as already suggested, by the friction generated by slipping. Possibly 
slipping may take place immediately after the fracturing so that a 
single earthquake might be due in part to both causes. I will now 
give some reasons, however, for concluding that the vast majority of 
earthquakes are due to fault-slipping. 

(1) During the actual fracturing which initiates a fault very few 
earthquakes could be produced, one by the first fracture and a few 
more by its further extension. But the subsequent displacement 
must be the result of innumerable slips. Now, the number of earth- 
quakes originating in a given district is enormously in excess of the 
number of faults in it, and the inequality will be the more evident if 
we consider that in many districts faults have been in process of 
formation during a large part of geological time, while our earthquake- 
records only extend over a few centuries, often over only a few years. 

^ Math. M. Draghict^nu, Les TremblemeTUs de Terre de la Roumanie et ties Pays 
Environnants (Bucharest, 1896), PI. I. 

2 Quart, Joum. Oeol. Soc. vol. 47, 1891, pp. 624, 625, 627 ; vol. 53, 1897, pp. 167, 
168 ; Geol. Mag. vol. 8, 1891, pp. 65-66, 314. See also Roy. Soc. Proc. vol. 57, 1896, 
p. 88 ; Geol. Mag. voL 3, 1896, pp. 78-79. 
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For instance, 143 shocks and sounds were noted at Comrie, in Perth- 
shire, during the last three months of 1839;^ 306 shocks were felt 
in the island of Zante during the year 1896 ^^ while at Gifu, in 
Japan, 3365 shocks were recorded between Oct 28, 1891 (when the 
great earthquake occurred), and the end of the year 1893.^ There 
are reasons for connecting the shocks at all three places with neigh- 
bouring faults, and it is quite inconceivable that each shock was 
caused by the formation of a new fracture or the extension of an 
old one. 

(2) In several cases, though not in many, it is quite certain that 
fault-slips have taken place during earthquakes, for they have even 
extended to the surface and been left visible there as fault-scarps. 
As doubt has been thrown on some of the older observations, I will 
confine myself to recent cases. During the great Japanese earthquake 
of 1891, an extraordinary fault-scarp was formed. It was actually 
traced, cutting through hills and plains, for a distance of 40 miles, and 
its total length was probably not less than 70 miles. In one part, 
the vertical displacement reached about 18 or 20 feet, and the scarp, 
from a distance, had the appearance of a railway embankment.'* 
Moreover, the distribution of earthquake - centres in the epicentral 
region during the two previous years showed that the fault-system 
(for there may have been more than one fault in action) was a seat 
of rather frequent shocks, so that it is improbable that the great 
earthquake was due to the formation of a new fracture.^ Again, the 
Baluchistan earthquake of Dec. 20, 1892, was accompanied by the 
formation of a fault-scarp parallel to the Chaman Hills, one side being 
left two inches higher than the other. The line of this fault has 
been surveyed for a length of 120 miles, though it does not of course 
follow that a displacement took place over the whole distance on the 
occasion referred to. But it is clearly not a new fracture, for the 
older natives declare that the ground always cracks along this line 
with every severe earthquake.® Lastly, on April 20, 1894, a strong 
earthquake was felt in north-east Greece. A week later, on April 
27, a still more severe earthquake occurred, and this was accompanied 
by the formation of a fault-scarp 34 miles long parallel to the depres- 
sion which forms the Gulf of Euboea, and with a throw in one part of 
about five feet. Now, the axes of the isoseismal lines of the two 
earthquakes coincide very nearly in position and direction, and both 
were followed for a few days by innumerable slight shocks in the 

1 J. Drumraond, PhU. Mag. vol. 20, 1842, pp. 240-247. 

' S. A. Paj)avasiIiou, Observ. Nat. d'Atkiiies Bull. Meiisud SHsmol. 1896. 

' F. Oraori, Japan Seismol. Joum. vol. 3, 1894, p. 80. 

* B. Koto, Journ. Coll. Sci. Imp. Univ. Japan^ vol. 5, 1893, pp. 295-353. 

* Quart. Joum. Ged. Sue. vol. 53, 1897, pp. 11-12. 

« QeU. Mag. vol. 10, 1893, pp. 356-360 ; C. L. Griesbach, Oed. Surv. of India 
Records^ vol. 26, 1893, pp. 57-61 ; A. H. McMahon, Quart. Journ. Geol. Soc, vol. 53, 
1897, pp. 291-292. 
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epicentral region. It would appear, therefore, that the fault existed 
before April 27, that the principal shocks were produced by great 
slips along this fault, and the numerous slight shocks by readjustments 
of the displaced strata or else by further slips due to the increased 
stress caused at different points by the chief displacements.^ 

When a fault-scarp is formed on the bed of the ocean, the sudden 
translation of a large body of water above it will give rise to a " great 
sea-wave," for which it would be difficult to account if the earthquake 
were due to the formation of a mere fracture without vertical 
displacement. 

(3) The shifting of the epicentre outwards in one or both direc- 
tions might be due to an enlargement of a fracture, but when the 
epicentre retraces its course, as is sometimes the case (see Fig. 7), the 
earthquakes in such cases must, I think, be referred to fault-slipping. 

(4) Lastly, it is obviously less difficult to generate or precipitate a 
fault-slip than to make a new fracture ; and this is a matter of not a 
little consequence when we remember that, in all probability, faults 
are ultimately due to the slow annealing of the earth. Moreover, in 
the case of fracturing, the initial disturbance is merely the elastic 
recoil of the rock-particles from the surfaces of fracture ; whereas, in 
the case of slipping, the original disturbance depends on the weight of 
the displaced mass ; and, as this mass may be few or many miles in 
length and thickness, the friction so generated must evidently be 
capable of producing earthquakes as slight as those which are felt at 
Comrie or as disastrous as some of those which visit the coasts of 
Chili and Japan. 

Origin of Earthquake-sounds 

In the simplest case of a fault-slip, there will be a central region of 
the fault-surface where the relative displacement of the two rock- 
surfaces is a maximum, and this will be surrounded by a region where 
the relative displacement is very small and gradually dies away 
towards the edges. The upper marginal region may or may not 
extend to the surface of the earth ; in the lower marginal region, the 
displacement mjiy or may not diminish actually to zero. 

From all parts of the seismic focus there must thus proceed vibra- 
tions varying in amplitude and wave-length, and therefore also in their 
corresponding period. From the central region will be derived the 
vibrations of larger amplitude and longer period which constitute the 
principal part of the shock. From the marginal regions will come 
small and rapid vibrations, which, as we know from seismographic 
records and also from personal observations, form the commencement 
of nearly every earthquake and are sometimes superposed on the 

* S. A. Papavasiliou, Paris Acad. iSci. Compt. Rend. vol. 119, 1894, pp. 112-114, 
380-381 ; Nature, vol. 50, 1894, p. 607. 
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larger oscillations. Whether some of the vibrations proceeding from 
the latter regions may be rapid enough to be perceptible as sound, or 
rather as a confused rumbling noise, we have no instrumental proof ; 
but that the connexion is a real one seems to me to follow, (1) from 
the evidence atibrded by the time-relations of the sound and shock, 
and (2) from the completeness with which, on this supposition, we can 
account for the observed phenomena of earthquake-sounds. 

(1) At many places within the disturbed area, but especially at 
those near the epicentre, the duration of the sound is greater than 
that of the sensible shock, the sound overlapping the shock at both 
ends, or else coinciding with it at one end and overlapping it at the 
other. Now, if the sound-vibrations proceeded from exactly the same 
region as those of longer period, and at exactly the same time, the 
beginning and end of the sound would both precede, both coincide 
with, or both follow, the beginning and end of the shock, according as 
the velocity of the former vibrations was greater than, equal to, or 
less than, that of the latter. Hence, if the slip take place instan- 
taneously, the sound -focus must at both ends extend beyond the 
shock-focus. 

The slip, however, might occupy a finite time, say, one or more 
seconds, beginning and ending with comparative slowness, and at 
these times generating small and very rapid vibrations, which would 
probably be sensible as sound before, during, and after the shock. 
But, if sound-vibrations are initiated in this manner, they must equally 
be provided by the evanescent movement along the limits of the focus. 
In either case, then, whether the slip take place instantaneously or 
not, we are led to the same conclusion, namely, that sound- vibrations 
must come from the margins of the seismic focus. 

(2) The principal phenomena of earthquake -sounds may be 
summarised as follows : — (i.) The beginning of the sound precedes that 
of the shock in nearly all parts of the disturbed area ; the epoch of 
maximum intensity generally coincides with that of the shock, but in 
some places, especially at a distance from the focus, precedes it ; while 
the end of the sound as a rule follows that of the shock, except at 
considerable distances from the focus, (ii.) The extent of the sound- 
area is independent of that of the disturbed area. In some districts, 
sounds are frequently heard while no shocks, or only very slight ones, 
are felt. When the earthquake is a weak one, the sound-area is 
approximately coincident with the disturbed area, or may perhaps 
overlap it. As the shock increases in intensity, the size of the sound- 
area diminishes roughly with respect to that of the disturbed area, 
though it bears no fixed proportion to the latter ; while, with very 
violent shocks, the sound-area is a comparatively small region immedi- 
ately surrounding the epicentre, (iii.) In a few cases, where the 
boundary of the sound-area can be drawn as well as the isoseismals, 
these curves are not concentric. In the Pembroke earthquake of 
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Nov. 2, 1893, the boundary of the sound-area is approximately of the 
same form and dimensions as the isoseismal of intensity 4, but it is 
shifted about 10 or 12 miles to the north-east, i.e, in the direction of 
their longer axes.^ In the Edinburgh earthquake of Jan. 18, 1889, 
and the Lancashire earthquake of Feb. 10, 1889, the sound-areas are 
displaced through a distance of two or three miles towards the fault- 
Kne.2 

Now, to a person on the surface of the earth, the first vibrations to 
be observed would generally be those from the nearer lateral margin, 
then those from the central region (accompanied by vibrations from 
the upper and lower margins), and, lastly, those from the farther 
lateral margin, provided they were not too slight to be perceptible. 
If he were at a great distance from the origin, the only sensible vibra- 
tions would of course be those from and near the central region. 

Assuming, then, that the sound-vibrations do proceed chiefly, 
though not entirely, from the margins of the seismic focus, it is evident 
that the beginning of the sound should nearly always precede that of the 
shock ; ^ and the sound should become louder and louder until the 
shock is felt At places near the focus, the epochs of maximum 
intensity of the sound and shock should coincide approximately, and 
the sound should gradually die away after the shock ceases to be felt. 
At places more distant from the focus and not far from the longer axis 
of the disturbed area, the sound-vibrations from the farther lateral 
margin should first cease to be heard, while those from the margins 
above and below the central regions have become relatively less per- 
ceptible. Thus, as we recede from the origin in the direction of the 
longer axis, the instant when the sound is loudest should precede that 
when the shock is strongest ; and at considerable distances the sound 
should, to most observers, die away before the shock. 

That there is a lower limit below which sounds and rumbling 
noises cannot be perceived as such by the ear is evident from many of 
the observations recorded in the preceding pages. There are numerous 
cases in which observers equally alert in the same town or village, and 
several in which observers in the same house, felt the shock, but in 
which one heard a loud rumbling sound, while another heard no sound 
at all. I shall refer to this subject more fully in Chapter VIII. For 
the present, it is sufficient to state that, if the period of the vibrations 
be comparatively great (say, a large fraction of a second), the ampli- 
tude of these vibrations in an ordinary earthquake is insufficient to 
make them audible. Vibrations can therefore be sensible as sound 
only to a moderate distance from the focus — a distance varying in 

^ Quart. Joum. Oeol. Soc, vol. 63, 1897, p. 170. 

2 Oeol. Mag. vol. 8, 1891, pp. 64, 311. 

' At and near the point where the normal to the seismic focus through its centre 
meets the surface, the beginning of the sound should follow, or possibly coincide with, 
that of the shock, if the slip took place instantaneously. 
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different tsuihf{Xk»kes and for different persons in tlie saone eaithquakc^ 
— whikr the Urger \itffatioDs of a strong earthquake are pereeptihle to 
Ui*i \jfAj oi the oWrrer within limits that mar he reiT nrncfa greater. 
On the other hand, if the fault-displacement were extremelj anaD, the 
central re^'/n woald pnurticaUy not exist ; the shock, if felt at all, 
wooM l^e a very feeble one, and the sound would be the isiDlj pheno- 
menon obeerred. 

La<t]y, feinee the fault-surface is inclined to the horizon, and since 
the two laUrnil margins maj be of unequal length, it follows that the 
Ijoandarj of the sound-area should not be concentric with the neigh- 
booring isoseismals. It might be displaced towards the fiaiilt4iiie, if 
tlie Tibrations from the upper margin predominated ; or in the direction 
of the faultrline, if one lateral margin were longer than the other. 

Mdhod cf Inttdigaivm 

In the case of an earthquake produced by fault-slipping, the seismic 
focus is practically a surface, inclined to the horizon, and as a mle 
probably of far greater dimensions along the strike, than along the 
dip, of the fault-surface. With a focus so situated, we might expect 
that there would Ije certain peculiarities in the form and relative posi- 
tion of the isoseisroal lines that would enable us to discover the 
direction and hade of the originating fault, and possibly to trace the 
ourse of the fault-line within the epicentral district. The object of 
the present section is to determine what these tests are, and, at the 
close of the next chapter, their application to the Hereford earthquake 
will be considered 

In order to simplify the problem, I will suppose the earth's crust 
to be a homogeneous, isotropic body^ and the faultrsurface to be plane, 
and that, at a depth of a few miles, a slip takes place along the fault 
and thus gives rise to an earthquake. Now, let us consider the effect 
of the slip at some point on the earth's surface. If a sphere be described 
with this i>oint as centre, it will intersect the focus in an arc of a 
circle, and the disturbances from all points on the arc will affect the 
point simultaneously. If, again, with the same point as centre, 
another sphere be described whose radius is greater than that of the 
first by the length of an earth-wave, then the disturbances proceeding 
from the arc of intersection of the larger sphere will begin to affect 
the motion of the point on the surface just as the disturbances from 
the other arc are ceasing to affect it At that moment, then, the move- 
ment of the point is due to the combined effect of the disturbances 
from that part of the focus enclosed between the two arcs of intersec- 
tion. If, for simplicity, we suppose the initial displacement all over 
the focus to be uniform, then, other conditions being the same, the 
intensity at a given point on the surface of the earth at any moment 
will be the greater, the larger the surface of intersection made by the 
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two spheres at that moment. Thus, the point where the intensity is 
greatest will be situated close to the point where the normal to the 
focus through its centre meets the surface of the earth. It will not 
coincide exactly with this point, however, but with one somewhat 
nearer the fault-line, since the intensity of the disturbance from any 
point of the focus varies inversely as the square of the distance. 

Direction of the Fault — If the focus were of some length and the 
initial displacement throughout it uniform, then, on one side of the 
focus, the intensity would obviously be the same at all points equally 
distant from the fault-line. The isoseismals would thus be straight 
lines parallel to the fault-line connected by curved lines near the ends 
of the focus. The displacement, however, under natural conditions, is 
not uniform, but is a maximum near the centre and then decreases 
gradually towards both ends of the focus until it vanishes. In this 
case, the isoseismals will bulge outwards near the middle and will be 
contracted towards the ends ; i.e. they will assume forms which are 
roughly those of ovals or ellipses, whose longer axes are approximately 
parallel to the fault-line. Thus, when the isoseismals are much 
elongated, the direction of their longer axes gives the direction of the 
originating fault. 

Hade of tlie Fault. — In Fig. 8, let DE represent a vertical section of 
the surface of the earth perpendicular to the fault-line, AB the fault. 
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FiQ. 8. 

B the centre of the focus, and C a point on the surface vertically above 

B. Let D and E be two points on the surface at equal distances from 

C. If these distances bo very great, the pairs of concentric spheres 
with D and E as centres will at any moment cut off the same part of 
the focus, and then the intensities at these points will be the same. 

Now, let F be a point near D in DA, and G a point in EA, so that 
DF and EG are equal, and so also BF and BG. But BF is further 
inclined from the normal to the focus than BD is, while BG is more 
nearly inclined to it than BE is ; and therefore the intensity at G 
must be greater than the intensity at F, and the intensity will be equal 
to that at F at some point, H, inside GK That is, the distance DF 
between two distant isoseismals on the upthrow side of the fault is 
greater than the distance EH between the corresponding isoseismals on 
the downthrow side. 

Next, take a point M in AD not far from the fault-line, and on 
the other side of it take a point N so that CN and CM are equal. 
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But, since BN is more nearly normal to the fault-surface than BM, the 
intensity at N must be much greater than at M. Hence, the intensity 
will be equal to that at M at some point, 0, in NK But the intensity 
at A is the same for both upthrow and downthrow sides of the fault.^ 
Hence, AO being greater than AM, the distance between two isoseis- 
mals near the fault-line on the upthrow side is less than the distance 
between the same isoseismals on the downthrow side. Thus, the hade 
of the fault can be determined from the relative positions of the iso- 
seismal lines, which, on the downthrow side, are at first farther apart, 
and afterwards nearer together, than on the upthrow side. 

Position of the Fault, — In most cases, it is difficult to lay down the 
exact course of the fault-line. Sometimes, but rarely, the method 
suggested in the last footnote may give a point on the fault-line, and, 
with the direction known, this is of course sufficient But, as a 
general rule, all we can say is that it must lie a short distance from the 
axis of the inner isoseismal and on the side of it opposite to that 
towards which the fault hades. 

^ TheoreticaUy, under the assumed conditions, the intensity should be zero along the 
fault-line, for the earth-waves in the two adjoining rook-masses start in opposite phases 
of vibration, and should therefore completely interfere along this line. It is needless to 
say that this is never actually the case in nature ; nevertheless, there are approximations 
towards it. 



CHAPTEE VI 

ISOSEISMAL LINES AND DISTURBED AREA 

As already mentioned, the intensity of the shock at any place is 
determined by reference to the degrees of an arbitrary scale, known as 
the "Rossi-Forel scale of seismic intensity" (p. 11). If we plot upon 
a map all the places corresponding to a given degree of intensity 
(say, 8), and also all the places in the immediate neighbourhood where 
the intensity is known to have been less than 8, and then draw a 
curve including all the former places and excluding all the latter, we 
shall obtain a line at every point of which the intensity was the same 
and was just equal to the degree 8 of the scale. This is called an 
" isoseismal line of intensity 8." For brevity, it will frequently be 
alluded to as the " isoseismal 8." 

Form of Isoseismal Lines. — It is assumed above that the observa- 
tions are very great in number and all of them accurate. As this is 
a degree of perfection hardly attainable in practice, there is some 
difference of opinion among seismologists with regard to the exact 
form which these lines should take. Fig. 10 is given chiefly for 
another purpose, but it will help to illustrate the method here adopted 
At all the places marked by a small disc, the intensity was not less 
than 8, i,e, structural damage occurred to buildings, — chimneys were 
thrown down or walls were cracked. At those indicated by a cross, 
some slight damage was done, but there are reasons either for doubting 
whether the intensity should be reckoned as high as 8 or else for 
supposing that the buildings were previously unsound. Places where, 
so far as my informants knew, no damage at all took place, are denoted 
by small circles. 

With the evidence thus before us, how shall we draw the 
isoseismal 81 One seismologist, trusting chiefly to his positive 
evidence, would draw the curve as a wavy line (Fig. 9). The only 
objection that need be urged against this method is that the evidence 
is far too scanty for such a course. Before we could place the least 
reliance upon a curve like this, the number of positive observations 
inside it, and of negative observations outside it, would have to be 
multiplied many times. 
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A somewhat less objectionable method is to connect all the more 
outlying places by straight lines. If this be done in the present case, 
we shall obtain an irregular polygon, which does not differ essentially 
from the oval curve in Fig. 10, because the number of determining 
places is fairly large. It is, however, in the highest degree unlikely 
that isoseismal lines should ever be straight even for a short distance. 
The line so obtained must therefore deviate sensibly from a true 




Fio. 9. — Methods of drawing Isoseismal Lines. 

isoseismal line, and the error must be greater the smaller the number 
of observations. 

On the other hand, though it is conceivable that an isoseismal line 
may in parts be convex towards the origin, it is not likely that it 
should often, except in details, be otherwise than concave. It there- 
fore seems very much more probable that the average course of an 
isoseismal line should be roughly in the form of an oval or ellipse, 
surrounding all the places of the given intensity as closely as possible. 
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To such a curve, the true isoseismal probably bears nearly the same 
relation which the form of the coast-line of an ordnance map does to 
that of the contour-lines, or, on a smaller scale, which the undisturbed 
orbit of a planet would do to the path actually followed in the presence 
of other bodies. 

IsoseismcU of Intensity 8. — ^The isoseismal 8, being the innermost, 
is the most important of the whole series, and at the same time, 
fortunately, it is the one that can be drawn with the greatest accuracy, 
on account of the permanence and definiteness of the test It contains 
within it 73 places where marked damage was done to buildings. 
Of these, 55 are in Herefordshire, 17 in Gloucestershire, and 1 in 
Worcestershire. Outside the isoseismal, there are numerous places 
where undoubted damage occurred, but which was clearly insufficient 
to entitle the intensity at them to be ranked so high as 8. For 
instance, at Knightwick, which is two miles from the curve, stones fell 
from the top of a tall and tapering church-spire; at Hay, 8 miles 
distant, a solitary chimney fell ; and this was also the case at 
Worcester, which is 7 miles from the isoseismal. Again, at Stour- 
bridge, 23 miles distant, several bricks fell from a chimney, and their 
fall was observed by a policeman on duty who also felt the shock. 
Still farther away, examples are reported of damage whose connexion 
with the earthquake is more or less uncertain ; and there are others, 
such as that of the wall at Hartlepool, whose fall on the day of the 
earthquake must have been a mere coincidence. At none of these 
places would it be fair to count the intensity as 8, and all are there- 
fore rejected in drawing the isoseismal. 

The curve is an elongated oval, 40 miles long, 23 miles broad, and 
includes an area of 724 square miles. The longer axis is directed 
W. 44° N. and E. 44° S., ie. almost exactly N.W. and S.E. 

The amount of damage was comparatively greatest at Hereford, 
Dinedor, Fownhope, Dormington, and Withington, and next, at 
Cowarne, Hagley, Much Marcle, and Stoke Edith. With the exception 
of Cowarne and Much Marcle, these places all lie within the smaller 
curve on the map (Fig. 10), which is 8 J miles long, 6 J miles broad, 
and contains 41 square miles. It cannot, I think, be regarded with 
certainty as an isoseismal line, for the intensity was probably greater 
on the south-west side, in the neighbourhood of Hereford, Dinedor, 
and Fownhope, than elsewhere. The centre of the curve is 3J miles 
E. 11° S. of Hereford. For the purpose of measuring distances, I 
shall frequently refer to it afterwards as " the centre " ; and, as the 
curve is a small one and probably not far from the originating fault, 
it is clear that the error cannot in any case be very great. 

Isoseismal of Intensity 7. — The next isoseismal may also, I think, 
be regarded as fairly accurate. It includes all the places where the 
shock was strong enough to overthrow ornaments, vases, etc. Outside 
the curve, but at comparatively short distances from it, there are 



222 THE HEREFOBD EABTHQUAKE pakt ii 

several places where this test was apparently satisfied, but the evidence 
is either uncertain or defective, or the objects were in too unstable a 
position to afford a fair criterion. 

The isoseismal is very nearly an ellipse, whose axes are respectively 
80 and 56 miles in length and whose area is 3580 square miles. The 
longer axis runs from W. 42° N. to E. 42° S. It is therefore very 
nearly parallel to the axis of the isoseismal 8. The distance between 
the isoseismals 8 and 7 is 13^ miles on the S.W. side, and 20 miles 
on the N.E. side. 

Isoseismal of Intensity 6. — This is probably the least accurately 
drawn of all the isoseismal lines. It includes the places where the 
shock was strong enough to make pictures, etc., swing ; but the test 
was inapplicable in a great many cases, as most observers seem to 
have slept in darkened rooms. The number of determining points is 
therefore less in this than in any other case. In the south-west and 
north-east portions of the curve, the error is probably small, and 
these are the most important parts for our present purpose, but 
towards the north-west the error may possibly amount to several miles. 
Outside the curve as here drawn, there are three isolated places where 
the intensity seems to have been 6 or probably 6. These are Leek 
(Staffordshire), Levenshulme (Lancashire), and Deganwy (Carnarvon- 
shire) : their respective distances from the isoseismal being 11, 15 and 
15 miles. 

This curve, which represents in my judgment the most probable 
position of the isoseismal, is again elliptical, 141 miles long and 116 
miles broad, and contains an area of 13,000 square miles. The direc- 
tion of the longer axis is W. 41° N. and E. 41° S., Le, very nearly 
parallel to the axes of the two inner isoseismals. The distance be- 
tween the isoseismals 7 and 6 is 25 miles on the S.W. side and 34 
miles on the N.E. side. 

Isoseismal of Intensity 5. — The chief difficulty in drawing the two 
outer isoseismals is that so large a portion of them, and especially of 
the isoseismal 4, traverses the sea. In these parts, the paths of the 
curves are to some extent conjectural. In drawing them, we are 
guided chiefly by their trend before leaving the land, partly by the 
known intensity at points along the neighbouring coast-lines. 

The isoseismal 5 includes those places where a perceptible dis- 
placement was observed, and not merely a tremulous and quivering 
motion like that produced on a railway-platform by a heavy passing 
train. Outside the curve, there are seven places where the intensity 
was apparently as great as 5 : Bowden (near Totnes), Plymouth and 
Torquay (Devonshire), Worthing (Sussex), Bulmer (Essex), and Goole 
and Howden (Yorkshire). The distances of these places from the 
isoseismal are respectively 9^, 22, 4, 7, 21, 14 and IG miles. It is 
possible that this curve should have been deflected so as to include 
Bowden and Torquay in the south of Devonshire, but the others are 
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apparently isolated places, where for some local reason the intensity 
was greater than in the immediate neighbourhood. 

It will be observed that the curve is roughly circular in form ; its 
length from N.W. to S.E. is 233 miles, and its breadth from S.W. to 
N.K 229 miles. The area included by it is 41,160 square miles. 
The distance between the isoseismals 6 and 5 is 60 miles on the S.W. 
side and 55 miles on the N.E. side. 

Isoseismal of Intensity 4. — This curve bounds all the places where 
the shock was strong enough to make doors, windows, fire-irons or 
other loose objects rattle. It is still more nearly circular than the 
isoseismal 5, being 356 miles from N.W. to S.E. and 357 miles from 
S.W. to N.K The area it contains is 98,000 square miles. It is 
interesting to notice that the centre of the small curve surrounding 
the six or eight places in Herefordshire where the amount of damage 
was relatively greatest, coincides almost exactly with that of the 
isoseismal 4. The distance between the isoseismals 5 and 4 is 77 
miles on the S.W. side and 51 miles on the N.E. side. 

Disturbed Area, — ^The earthquake was certainly felt at three places 
outside the isoseismal 4 — ^at the Point of Ayre Lighthouse (Isle of 
Man), l^ miles from the curve; at Flamborough Head Lighthouse, 7 
miles; and at Middlesborough, 12^ miles distant. I have also received 
records from several other places — Acklington (Northumberland), 59 
miles from the isoseismal ; Belfast, 44 miles ; Killeshandra (Co. Cavan), 
65 miles ; Drumcondra (Co. Meath), 29 miles ; and Graigue (Co. Kil- 
kenny), 5 miles. It is difficult, on account of the isolated positions of 
the first four of these places, to determine whether the disturbances 
observed at them were really due to the Hereford earthquake. The 
intensity at all of them was what we should expect it to have been. 
For Drumcondra, no time is given ; but, considering the difficulty of 
obtaining accurate time in villages and small towns, the recorded times 
at Acklington, Graigue, and Killeshandra are not greatly in error. 
With regard to Belfast, however, the time given (between 4 and 6, 
Dublin time) seems to render the observation a somewhat doubtful 
one. 

If we consider the boundary of the disturbed area to have been a 
circle concentric with the isoseismal 4 and passing through Middles- 
borough, its area would be 115,000 square miles. If it passed through 
Killeshandra, the disturbed area would then contain 185,000 square 
miles, and a not inconsiderable part of it would lie within the north 
of France. 

I am aware that estimates so rough as these cannot possess much 
value, but at the same time I do not think that they are excessive. 
The mean distance between the isoseismals 5 and 4 is al)out 63 miles, 
and we may fairly suppose that the distance between the latter 
isoseismal and the boundary of the disturbed area was not much less 
than this. To sum up, I think we may conclude that the disturbed 
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area contained not less than 98,000 square miles, probably 115,000 
square miles, and possibly as much as 185,000 square miles. 

Comparison with other British Earthqaakes, — It may be interesting at 
this stage to compare the intensity of the Hereford earthquake with 
that of other shocks which have recently been felt in this country. 

The Essex earthquake of April 22, 1884, is the one perhaps best 
known to the present generation, as it was the chief means of con- 
verting it from the belief in the absence or comparative harmlessness 
of British earthquakes. In Colchester and 24 other parishes, no less 
than 1213 buildings had to be repaired, 414 in Colchester, 207 in East 
Donyland, and 259 in Wivenhoe and Elmstead. The total number of 
towns and villages in which damage to buildings occurred Was 38, 
the isoseismal bounding these contained about 335 square miles, and 
the total disturbed area was about 50,000 square miles. ^ Thus in 
concentrated severity the Essex earthquake far exceeded the Hereford 
earthquake, and, if we regard intensity at the surface as the determining 
factor, this entitles it to be reckoned as the strongest British earthquake 
of the present century.- But in the number of damaged towns and 
villages, in the area of structural damage, and in total disturbed area, 
it was distinctly inferior to the earthquake of 1896. Indeed, in 
disturbed area, the Essex earthquake has been surpassed by two more 
recent, but less severe shocks. In the Pembroke earthquake of Aug. 18, 
1892, the area included within the isoseismal 4 was 44,860 square 
miles, and the disturbed area must have been much greater ; in that of 
Nov. 2, 1893, the area within the isoseismal 4 was 35,900 square miles 
and the disturbed area 63,600 square miles. ^ Probably the earthquake 
which resembles the Hereford earthquake most closely is that which 
originated in nearly the same district on Oct. 6, 1863. The shock 
"was felt throughout Wales and the central counties of England, 
extending north as far as Doncaster, Huddersfield, and Clitheroe ; east 
to Market liasen, Peterborough, and Bedford ; south to London, 
Dorchester, and Plymouth; and in the west crossing St. George's 
Channel to Dublin and Wexford." It was, however, perceptible at 
several isolated places beyond these limits, such as Lancaster, Ulverston, 
Harrogate, Malton, Scarborough, Bury St. Edmunds, Brighton, and the 
Isle of Wight.* In intensity and disturbed area, it was evidently only 
a little inferior to the earthquake of 1896. 

* R. Meldola and W. White, Report on the East Anglian Earthquake of April 22 tw/, 
1884 (MacmUlan, 1885), pp. 22, 44. For the estimate of the area within the isoseismal 8, 
I am, however, responsible. 

* It might fairly be contended that intensity at the surface is not the decisive test, but 
rather the total energy within the seismic focus. Taking then into account the fact that, 
at two neighbouring places, the intensity during a given earthquake is greater on soft 
than on hard rock, it is open to question whether the Essex earthquake should not resign 
the premier place to the Hereford earthquake. 

* Quart. Joum. Oeol. Soc. vol. 53, 1897, pp. 160, 169. 

* B. J. Lowe, " History of the Earthquake of 1863, October 6th," Brit. Meteor, Soc. 
JPrw. ToL 2, 1865, pp. 55-99. 
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Among the British earthquakes of the present century, we may 
therefore claim for the recent Hereford earthquake the second place as 
regards the amount of damage inflicted on buildings, and the first as 
regards the area over which it was distinctly perceptible. 

Position of the Originaiing Fault 

The relations between the isoseismal lines, as regards their position 
and dimensions, may be summed up as follows : — 

(1) The longer axes of the three elongated isoseismals are approxi- 
mately parallel to one another, their directions lying between W. 41** N. 
and K 41° S. and W. 44° N. and E. 44° & 

(2) As the distance of the isoseismals from the epicentre increases, 
they become more nearly circular in form. The ratios of the lengths 
of the longer and shorter axes of the five isoseismals (8 to 4) are, 
respectively, 1*74, 1-43, 1*22, 1*02, and TOO. The isoseismal 4 is 
very nearly concentric with the small curve surrounding the places 
where the damage to buildings was greatest. 

(3) The distance between consecutive isoseismals is at first less on 
the S.W. than on the N.E. side, and afterwards greater. The ratios of 
the S.W. to the N.E. distances for the four pairs of isoseismals (8-7 to 
5-4) are, respectively, 0*66, 0*74, 1*09, and 1-51. 

The conclusions to be drawn from these relations will be obvious 
from the discussion at the close of the last chapter. They are as 
follows ; — 

(1) The direction of the originating fault is almost exactly N.W. 
and S.K, if anything, a degree or two W. of N.W. and E. of S.K 

(2) The hade of the fault is to the N.E. 

(3) The fault-line must be a short distance to the S.W. of the 
longer axis of the isoseismal 8. The exact position is uncertain. It 
may lie as far to the N.E. as the line joining Hereford and Fownhope, 
or as far to the S.W. as that joining Eaton Bishop, Hoss, and Mitchel- 
dean. Judging from the relatively low intensity at Bullinghope, 
Credenhill, St. Michael's Cathedral Priory, Swainshill, and White 
Cross, the most probable position of the fault-line is about half-way 
between these two lines, that is, passing through a point about one 
mile S.W. of Hereford. 



CHAPTER VII 

NATURE OF THE SHOCK 

Full accounts of the nature of the shock will be found in Chapter II., 
though in a somewhat tabular form, in the answers to question 4. As 
these, however, require rather careful study in order to appreciate 
them thoroughly, and also frequent reference to the answers to other 
questions, I give first a few detailed descriptions of the earthquake 
from the epicentral district. These are followed by a general summary 
of the observations from different parts of the disturbed area, especially 
of those made on the double series of vibrations ; my object here being 
to discover what evidence the nature of the shock will furnish with 
regard to the origin of the earthquake. Certain other miscellaneous 
phenomena^ not bearing directly on this problem, will be referred to 
in a later chapter. 

Xature of the Shock in the Epicentral Distiict 

The following accounts are from places situated close to the 
epicentre. St. MichaeFs Cathedral Priory is 2 J miles W. by S. of 
Hereford, White Cross 1 mile W., and Cowarne Court about 8 miles 
N.E., of Hereford. 

St. MichaeTs Cathedral Priory. — "The Priory is situated on 
rising ground, which falls away on the "W., N., and N.E. towards the 
River Wye. The subsoil is stiff boulder-clay, with rock here and there 
near the surface. The Cathedral is solidly built throughout and rests 
on a firm foundation. It is 140 feet long in the direction W. by S. 
and E. by N. and 50 feet or more in breadth. The roof of both nave 
and choir is nearly 70 feet from the ground and has very heavy 
horizontal beams of oak." The Rev. Canon E. Hilary Willson, O.S.B., 
to whom I am indebted for this account, and twenty-five other observers 
were seated in the stalls of the Cathedral Choir, occupied in chanting 
Matins. " One of our number," he says, " believes that there was a 
slight tremulous motion before the principal vibrations and that it 
lasted 3 or 4 seconds, an estimate which he gives also as the duration 
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of the preliminary sound. Then a frightful shock seemed to strike the 
Church at its very foundation, and to shake and literally to bump us 
up and down five or six times, the last oscillation being the strongest 
of all. This shaking was accompanied by what seemed to be a shivering 
of every wall of the Church and by a tearing sound in the walls, a 
rattling and violent shaking of every window, and a wrenching and 
creaking of every timber in the roof. Two, who looked up at once, say 
they distinctly saw the timbers twist from K towards N. The shaking 
and shivering movement certainly increased to a maximum and then 
ceased suddenly, so far as we could tell under our circumstances. I am 
inclined to think, with at least one other, that there were two shocks, or 
at least a momentary check and then, after perhaps a second's interval, 
a rapid development to the maximum. The duration of the shock 
seemed to me at most two seconds and perhaps less, though some think 
it was three, four, or even five. The stalls on which we sat and the floor 
below us of boards seemed to oscillate. A heavy lamp hangs from the 
ceiling by a chain 50 or more feet long. Some looked at once and 
said it did not swing or vibrate in the least, though others thought 
they saw the roof from which it hangs twist. There are many 
pinnacles and finials to the side altars and candlesticks on each. Some 
were rather loose before, but not one was moved or fell, and throughout 
the whole Monastery and Church the only things that fell were a 
globe, already broken, and minute particles of plaster. This, I suppose, 
was due to the solidity of the building and its good foundation, and 
possibly points to a vertical rather than sideway motion. The shock 
was preceded for two, or at most three, seconds by a sound compared 
by some to a storm or hurricane rushing from a distance, by others to 
a moaning, which passed into a thundering, sound, as of an explosion, 
at the first moment of the shock, and grew louder and louder until the 
maximum of the shock, when it seemed to cease quite suddenly, though 
it may have been lost to us in the sounds of effect, if it gradually 
died away." 

White Cross. — Mr. W. Merewether was lying awake in a first- 
floor room in a house at the south end of a terrace of six houses 
running nearly north and south, and writes as follows: — "(1) The 
first noise I heard was a very heavy thud, as of an explosion. It 
sounded as though behind me [i.e, from the N.]. (2) After a perfectly 
quiet interval of about 5 seconds, there came a succession of violent 
throbs, with a peculiar muffled sound and rattling of the window. At 
the same time, there was a very peculiar sound which I can only liken 
to the noise I have heard when rushing through a station in an express 
train ; this ceased as suddenly as the other does when the train has 
cleared the station. (3) Up to this time, I had felt no motion of the 
bed, though possibly the noises may have so absorbed my attention 
that I was unconscious of any ; but, as the window was finishing its 
rattle, I felt the bed shake. It was as though strong hands on the 
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right or north side of the bed had seized it by the middle and shaken 
it across two or three times, in about three or four seconds. (4) 
After an interval of, say, five seconds, this shock was repeated with 
less violence, lasting about two seconds, but no noise accompanied it. 
(5) I thought I felt a third shock, still weaker and only momentary. . . . 
The impression the whole left on my mind was that there was more 
noise than shake. When, on coming downstairs, a couple of hours 
later, I carefuDy examined the house, I found nothing to show that 
anything had moved. Light ornaments and vases on mantelpieces 
and on brackets, placed here and there against the walls, had not in a 
single instance moved in the slightest degree." 

Cowarne Court. — "I was awakened," says Mr. H. B. Dugmore, 
"by low rumbling noise and slight vibration. This gradually in- 
creased till everything in the room trembled and then a general 
heaving began, a wardrobe door flew open, and the walls (stone) made 
a crushing noise on every side, and the timbers of floor and ceiling 
creaked. This slower motion was immediately succeeded by 4 or 5 
. . . distinct waves from S. by W. to N. by E., which I can only 
describe by the sensation of crossing the wake of a steamer in a very 
short rowing-boat. To any one who is conversant with this, the 
illustration will pretty accurately describe the sort of motion, as the 
waves were steeper and shorter than in an ordinary sea. The only 
other illustration which conveys the feeling is that of being in the 
brake-carriage of a railway train (which has not got a continuous 
brake), which, when the brake is applied, moves forward with a 
succession of bounds. With the last of these waves, all noise and 
vibration quickly died away. ... I should think the whole thing 
occupied from 15 to 20 seconds, but when only just awakened from 
sleep it is difficult to speak very accurately. ... I can find no out- 
ward sign of damage to this house, but a good many cottages in the 
immediate neighbourhood had their chimneys either partially or wholly 
overturned, in some cases they fell through the roof and the inmates 
very narrowly escaped." 

Variation in the Nature of the Shock throughout the Disturbed Areu 

Variations in the nature of the shock may be due to the mere size 
of the focus, to its elongated form or inclination to the horizon, to the 
fact that the slipping over the whole focus may have been progressive 
and not instantaneous, and also to the distance of the place of observa- 
tion from the epicentre. I propose to summarise the evidence very 
briefly with regard to three of these points, reserving for the next 
section the discussion of the double series of vibrations. 

Variations due to the Size of tlie Focus, — The eff*ect of the size of the 
focus is chiefly manifested as rapid changes in the direction of the 
movement at places near the epicentre. At a considerable distance, 
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the focus subtends so small an angle that the changes of direction due 
to its size must be imperceptible. At Hereford, according to one 
observer, the disturbance consisted of waves proceeding from two or 
three directions. About a mile east of Hereford, at Hampton Green, 
there was an uplifting motion terminating in a violent horizontal 
shock. At Walford, near Koss, an observer was awakened by his bed 
being violently shaken north and south two or three times, followed 
by an east and west movement. At Myth Hill, near Tewkesbury, 
the shock began with an undulatory movement like a swell at sea, 
after which there was a violent upward movement, apparently quite 
vertical, followed by a deep drop and another upward movement not 
quite so violent; for the next second or less, the house twisted S. 
towards W., during which time beams cracked like pistol-shots ; and 
it then seemed twisted back by the next wave; the shock ending 
with a simple wave-movement, like that felt at first, for about two 
seconds. 

Variations due to the Form and Position of the Focus, — Of the follow- 
ing places, the first three lie some distance to the south-east of the 
focus. At Oaklands, near Chard, a shivering motion was first felt, 
and then, after about three or four seconds, the bed distinctly rocked 
from side to side. At Exeter there was a sudden tremor of the bed, 
which lasted about two seconds, and then, after two or three seconds, 
there was another and more severe shaking lasting four or five 
seconds. At Kothamsted, near Harpenden, two shocks were noticed ; 
the first a shaking as if a heavy vehicle were passing close ; the 
second, a few seconds afterwards, consisted of undulatory shakes, 
followed by a distinct upheaval. 

The next five places lie to the north-west of the focus. At 
Meifod the shock was in two distinct parts, the first a rocking motion, 
the second a trembling. At West Cross, near Swansea, there was a 
wavy side -to -side movement for about four seconds, followed soon 
after by a tremulous shock At Liverpool there were two distinct 
shocks ; the first lasted about six seconds, and then, after a pause of 
two seconds, a less intense vibration for about four seconds. At 
Douglas, in the Isle of Man, an observer was aroused from sleep by a 
shaking of the bed, as if he were being riddled with a riddle, and, 
after lying down again, there was a slight vibration. At Glenealy, in 
Co. Wicklow, the bed of one observer was considerably shaken, and in 
an instant or so after another slight trembling was felt. 

Variation with the Distance from the Epicentre, — ^The principal effect 
of increasing distance from the epicentre is of course the suppression 
of the weaker vibrations ; so that, near the boundary of the disturbed 
area, the stronger of the two series of vibrations was as a rule the 
only one observed. But, besides this natural effect, the period of the 
vibrations also increases with the distance. 

Close to the epicentre, the general impression was that of crossing 
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the wake of a steamer in a very short rowing-boat, or of riding in a 
carriage without springs. At Moorhampton, which is 8 miles W.N.W. 
of Hereford, the vibrations were so fierce and quick that they 
resembled the beats of an engine going at fifty miles an hour. 
Farther away, at distances of about 90 or 100 miles, the movement 
was of a pleasant, gentle, undulating character, more like that felt 
during the rocking of a ship at anchor or in a carriage provided with 
springs. " The movement was regular and well defined," says an 
observer at Aigburth, near Liverpool, "the sensation, not an un- 
pleasant one, was of the soft undulating character experienced in a 
coach with well-appointed springs." At Lea Hurst, near Matlock 
Bath, gentle, long, swaying movements were felt, like a ground swell 
at sea. 

Double Seiies of Vibiations 

It will be obvious, even from the accounts given in this chapter, 
that the shock was not continuous. At many places it consisted of 
two distinct parts separated by a few seconds. These two parts 
differed as a rule in intensity, in duration, and in their character ; one 
part consisting of large oscillations of comparatively long period which 
gave rise to the rocking or rolling motion ; the other of vibrations of 
smaller amplitude and shorter period, producing what many observers 
describe as a tremulous or quivering sensation. 

Character of the Observations. — The only observations which are 
thoroughly reliable are those made by persons who were awake at 
the beginning of the shock. Next to those are the observations of 
persons who were asleep at the commencement, and who awoke in 
time to feel the first series stronger or longer than the second. But 
it is evident that the observations of those in the same condition who 
estimated the second series stronger or longer than the first cannot be 
depended on, though they are not necessarily incorrect, for the 
observers may have slept through the principal part of the first series 
of vibrations. I have, therefore, made no use of observations belong- 
ing to this last class in the discussion of the relative intensity and 
duration of the two series. 

It will bo seen that, as regards these points, and especially as 
regards the relative intensity, the evidence is varied and contradictory. 
A good deal of this conflict is due to the uncertainty as to what 
constituted the two series. Some observers note the existence of 
three series, and, strictly speaking, this is no doubt true, for, according 
to my own experience, there certainly was a very brief break in the 
middle of the second series. Others, again, seem to have confused 
one of the minor shocks before or after the principal shock with one 
of the twin series of vibrations, improbable as this may appear at first 
sight But the chief source of the errors is I believe due to 
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defective observation and memory. The phenomenon is unexpected 
and of comparatively short duration ; observers rarely make any note 
of their impressions, and, when they do, are often ignorant of the 
features to be noted. After the lapse of several days or weeks, they 
are asked to record observations upon which they bestowed but little 




Fio. 11.— Map showing the Distribution of Uie Places where the Double Series of Vibrations was observed. 

attention at the time. It is not surprising, then, that on a delicate 
point like this there should arise some discrepancy in the accounts. 

Number of Ohservations and Distribution of Places of Observation, — 
While allowing that, on account of the sources of error pointed out 
above, many of the observations on the double shock may be faulty. 
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the number of such observations is large, considering how many 
observers were wakened by the shock. The total number is 265. 

Some of these records come from great distances, and this is 
especially the case on the north-west side of the minor axis of the 
isoseismals. It will be seen afterwards that on this side of the axis, 
the first of the two series was the stronger and therefore roused the 
attention of observers for the slighter movement to follow. The 
double shock was noticed in Pembrokeshire and Westmoreland, and 
even in the Isle of Man and in Ireland. The distribution of the 
places of observation within a large central area is shown in Fig. 11. 
The places are here seen to occur practically over the whole district, 
though, as will be shown afterwards, there exists a band within which 
the two series were approximately superposed and appear as a single 
series. 

Relative Intensity of the Two Seties. — Observations on the relative 
intensity of the two series were made at 144 places, i.e. at a little 
more than half of the places where the double series was recorded. 
At 59 of these places the observers were awake, at 43 asleep, and at 
the remaining 42 the observers were doubtful whether they were 
awake or asleep at the beginning of the shock, or else there is no 
information on this point The majority of the 59 places where the 
observers were awake are shown in Fig. 1 2, which represents the same 
district as the preceding figure. The small discs indicate places where 
the first series appeared the stronger, the circles those where the 
second series was stronger. 

It will be seen at once from this figure that both signs occur on 
each side of the minor axis of the isoseismals. They are not, how- 
ever, equally numerous. At the majority of places on the north-west 
side of the minor axis, the first series is recorded as the stronger, and 
on the south-east side the second series. Moreover, the discrepancies 
are slightly less serious if we regard the boundary between the two 
districts, not as a straight line coincident with the minor axis, but as 
a curved line slightly concave towards the south-east. I may add, 
too, that by far the larger number of places where observers, who 
were asleep or not known to have been awake, regarded the first series 
as the stronger, lie in the north-west district. 

Relative Duration of the Tvx) Series. — Records of the relative duration 
of the two series were made at only 21 places by observers who were 
awake when the shock occurred. At all four places in the north-west 
district, the first series was longer than the second ; and at four places 
close to the minor axis, this was also the case. In the south-east 
district, the second series is recorded as longer than the first at five 
places, but two of the remaining four places lie on the north-west side 
of the curved line mentioned in the last paragraph. 

Relative Nature of the Two Series. — In the present case, I have 
considered the evidence of all observers, whether asleep or awake at 
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the time when the shock occurred. This is clearly a matter of less 
consequence, when one series is described as consisting of long-period, 
and the other of short-period vibrations. Even with this admission, 
however, there are observations from no more than 27 places. 

In the north-west district, the first series is said to have consisted 




Fio. 12.— Map illuatratiug the Relative Intensity of the two Series of Vibrations. 

of long-period vibrations at five places and the second at one ; close to 
the minor axis, the first series at four places and the second at two ; 
and in the south-east district, the first series at two places and the 
second at thirteen. 

Thus, the discussions of the relative intensity, duration and nature 
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of the two series lead to similar conclusions. In the norih-west 
district, the first series is generally stated to be of greater intensity 
and duration and of longer-period vibrations than the second series ; 
in the south-east district, the second series takes the place of the first. 
Moreover, the boundary between the two districts appears to be, not 
straight, but, rather, a curved line slightly concave towards the south- 
east. 

It will be noticed also that the evidence with regard to the 
relative duration and nature of the two series is far less contradictory 
than that with regard to their relative intensity. And this, I think, 
is important ; for to estimate the relative duration of the two series 
or to observe their relative nature requires a closer attention to the 
earthquake during its progress than to estimate the relative intensity. 
The evidence of the more careful observers, therefore, approaches most 
nearly to unanimity. 

Origin of the Double Series of Vibrations. — ^A double series of vibra- 
tions may be due to : (1) a single initial impulse and subsequent 
reflexion or refraction of the earth-wave at the bounding surfaces of 
different rock-formations ; (2) a single initial impulse and two earth- 
waves, the first consisting of longitudinal, and the second of trans- 
versal, vibrations ; (3) a repetition of the originating impulse at the 
same place; (4) simultaneous impulses at two detached, or nearly 
detached, portions of the focus; or (5) successive impulses at two 
detached, or nearly detached, portions of the focus. 

(1) The first theory seems out of the question on account of the 
wide distribution of the places where the double series was observed 
and the different character of the vibrations of the two series. (2) 
The second explanation is at first sight a more plausible one, for we 
should then expect the vibrations of the two series to differ, but the 
fact that the long-period vibrations are generally recorded as occurring 
first in the north-west district and second in the south-east district is 
opposed to its acceptance. Moreover, if it were true, the interval 
between the two series should be very small near the origin and 
should increase with the distance from the epicentre. Now, though 
individual estimates of duration are not often to be trusted numeri- 
cally, there is no ground whatever for supposing that the interval 
between the two series increases as it should do with the distance. 
The same phrases are used to express the interval all over the dis- 
turbed area; estimates of two or three seconds are as common at 
distances of 80 or 100 miles from the centre as they are in Hereford- 
shire and the surrounding counties.^ (3) If the double series were 

^ If each series gradually increased in intensity and then died away, there should of 
course be a slight progressive increase in the interval with the distance, owing to the 
gradual extinction of the weaker vibrations at the end of the first series and beginning of 
the second. To this is probably due the slight increase in the average recorded duration 
of the interval, which in the central counties (see p. 237) is 3*4 seconds, in the inner 
ring 3*3 seconds, and in the outer ring 4*1 seconds. 



CHAP. VII NATURE OF THE SHOCK 235 

due to a repetition of the impulse at the same focus, the relative 
intensity, duration and character of the two series would be the same 
throughout the whole disturbed area. 

(4, 5) Since, then, the double series cannot be due to a single or 
repeated impulse at the same place, we must infer that the focus con- 
sisted of two nearly, or quite, detached portions, and we are left to 
decide between the fourth and fifth theories, whether the two impulses 
were simultaneous or whether the impulse at one part of the focus 
succeeded that at the other part^ and, if so, which occurred first. In 
both cases, it is evident that the interval between the two series should 
be greatest in the line joining the two parts, i,e. along the longer axis 
of the isoseismals. If the impulses were simultaneous, the interval 
between the two series should be zero along and near the minor axis ; 
but, if the impulses were not simultaneous, the interval should be zero 
along a hyperbolic line concave towards the focus where the impulse 
occurred latest The form of the hyperbola would of course depend 
on the interval between the impulses, nearly straight if the interval 
were very small, and gradually closing up with the increase of the 
interval, until it became two coincident straight lines when the interval 
between the impulses became equal to the time required for the earth- 
wave to traverse the distance between the two foci. If the interval 
between the impulses were greater than this, then the relative intensity, 
duration and character of the two series would be the same throughout 
the disturbed area. From the evidence already adduced on these 
points, we may therefore conclude that the focus consisted of two 
portions situated along a north-west and south-east line, and that the 
impulse at the north-west focus preceded that at the south-east focus 
by a very short interval of time, probably not much more than two or 
three seconds. 

There remains, however, an important point to be examined. We 
have seen that the boundary between the north-west and south-east 
districts must be slightly concave towards the south-east ; but, in order 
to complete the evidence, we ought to be able to show that along this 
boundary the interval between the two series was zero. Owing, how- 
ever, to the fact that each focus must have been several miles in length 
(for the duration of each series amounted to several seconds), the two 
series must coalesce and form one series rather along a band than 
along a line, though, near the boundary of this band, a careful observer 
should be able to distinguish two maxima with continuous vibrations 
between them. 

We should hardly, indeed, be led to suspect the existence of such 
a hyperbolic band from Fig. 11. I have therefore examined inde- 
pendently all the records made by observers who were awake before 
the shock and who specially noted that only one series was perceived. 
These records come from 49 places. A few of them are scattered 
indiscriminately over the disturbed area, and show no signs of concen- 
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tration, but the majority lie within or very near a band whose 
boundaries appear to be roughly hyperbolas concave towards the 
south-east and coaxial with the isoseismal 8. Within 20 or 30 miles 
of this axis, the places are grouped rather closely, but farther away 
they occur more sparsely ; and, on this account, I do not think I 
should be justified in transferring the hyperbolic boundaries to the 
map of the earthquake. The curvilinear axis of the band is, however, 
represented — approximately, no doubt, but at the same time, I think, 
without any very serious error. 

Interval between the Tvx> Series of Fibrations. — According to nearly 
all the observers who distinguished the two series of vibrations, there 
seems to have intervened a period of a few seconds of absolute rest 
and quiet. The length of the interval must of course have depended 
on the position of the observers, vanishing within the hyperbolic band, 
owing to the superposition of the two series. As the mean duration 
of the shock was about 9*3 seconds, we may obviously exclude all 
estimates of the length of the interval which are above 10 seconds. 
There remain 72 records, and these give 3*6 seconds for its average 
duration. 

At 13 places two maxima of intensity were detected, with a con- 
tinuous movement between them, but these as a rule are closely 
connected with the hyperbolic band. Cleeve Prior (near Evesham), 
Droitwich, Oldbury Grange (near Worcester), Stoke Works (near 
Bromsgrove), and Llandaff probably lie within the band; Bristol, 
Goodmoor Grange (near Bewdley), Stourbridge, and Llantwit Vardre 
(near Pontypridd) are within a few miles of its boundaries ; Compton 
(near Wolverhampton) and Pyle (near Bridgend) at moderate distances ; 
but Berwick St John (near Shaftesbury) and Goldenhill (Staffordshire) 
are too far away to come under this heading. In most cases, therefore, 
the intermediate movement is clearly due to the superposition or suc- 
cession of the final tremors of the first series and the initial tremors of 
the second. 

Duration of the Shock 

The estimates of the duration of the shock are too discordant to 
be of much value. If we confine ourselves to those made by observers 
who had been awake for some time previously, we find that in Here- 
fordshire alone they vary from 2 to 30 seconds. In a few cases, in 
other counties, they rise to two, and once even to three, minutes. If 
we exclude obvious exaggerations such as these, indeed all estimates 
above 40 seconds, the discrepancies are still considerable ; and, the 
number of observations not being very great, the higher figures inter- 
fere with the averages for each county, so that they do not vary con- 
tinuously from one county to another. The construction of curves of 
equal duration thus becomes impossible. 
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One reason for the discordant estimates has been already pointed 
out (p. 11), namely, the natural tendency to exaggerate the duration 
of a sudden and unexpected phenomenon. On the other hand, many 
of the estimates obviously refer only to the stronger of the two series 
of vibrations, and may therefore be rather under than above the true 
valu& 

Table II. gives the average duration of the shock for each county, 
the calculations being made only from the estimates of those who were 
awake at the time. 



TABLE II 



Average Duration of Shock 
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Hereford . 


81 


9-8 


Devon 


10 


9-5 


Gloucester 






29 


11-0 


Hampshire 






4 


6-7 


Worcester 






87 


10-6 


Surrey 
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16 


10-8 


London 






11 


6-0 
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6-6 


Brecon 






11 
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Hertford . 
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11-4 


Monmouth 






14 


10-4 


Cambridge 






5 


4-7 


Somerset . 






11 


12-4 


Northampton 
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12-9 


Wiltshire 






11 


9-1 


Leicester . 
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7-2 


Berkshire 
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6-9 


Lincoln . 
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6-3 


Oxford 
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6-8 


Nottingham 
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10-7 


Warwick . 






11 


12-0 


Derby 
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9-4 


Birmingham 
Stafford . 






13 


7-2 


York 






13 


4-9 






13 


8-9 


Lancashire 






17 


9-2 


Cheshire . 






11 


7 


Carnarvon 






7 


2-6 


Flint 






3 


8 


Merionetli 






4 


6-6 


Montgomery 






11 


11-5 


Carmarthen 






5 


6-9 


Glamorgan 




9 


10-7 









Several counties, in which only one or two estimates of the dura- 
tion are made, are omitted from the above Table. Including these, the 
average of all the 390 records is 9*3 seconds. 

Whenever a shock begins and ends gradually, the weaker terminal 
vibrations are imperceptible at a considerable distance, and thus the 
average duration of the shock should decrease as the distance from 
the centre increases. In most cases, this is evident from the Table. 
The effect of distance is, however, best illustrated by dividing the 
whole disturbed area into districts, the first including the central 
counties, from Hereford to Monmouth ; the second an inner ring of 
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counties, from Somerset to Glamorgan ; and the third an outer ring, 
including all the remaining counties. In the central oounties the 
average duration is lOG seconds, in the inner ring 9*5 seconds, and in 
the outer ring 7*7 seconds. 



Approximate Position and Dimensions of the Ttoo Foci 

The isolation of the two series of vibrations at places outside the 
hyi)orholic l>and shows that the two portions of the focus were entirely 
duUichod. It is, of course, possible that they were so far separated as 
to Ih) connected with two distinct, but neighbouring, feiults having 
approximately the same direction and hade ; and, from the evidence of 
the princi|>;U shock alone, I think it would be difficult to disprove such 
a sup])osition if the two faults were very close to one another. It is 
not, however, a probable theory ; and, as will be seen, the evidence of 
tho ])rolinnnary shock, which occurred at about 3 A.M., is opposed to 
it Tho focus of this shock appears to have embraced not only the 
two foci of tho principal earthquake, but the intermediate space as 
well. While admitting, then, that the proof is not complete, it seems 
to nio roaHoiuible to conclude that the two foci of the principal shock 
wore portions of one and the same fault 

It in not possible to do more than estimate roughly the positions 
nf tho two fooi.^ There can be little doubt, I think, that the north- 
W(mt., or more important, focus lies in the immediate neighbourhood 
of liorofonl ; and, in fixing its centre at about three miles south-east 
of tliut city, we caiuiot l)e far wrong. Nor can we err greatly in 
iiHHUining tho centre of the other focus to be similarly placed with 
roNport to tho Houth-east portion of the isoseismal 8, say, about two 
or tliroo luiloM north-east of Ross. Such a position would accord 
with l\u^ ovidonco of the curvilinear axis of the h3rperbolic band, and 
fairly aUo with the estimates of the average duration. The distance 
hotwron tlio (centres of tho two foci would therefore be about eight 
or nino niiloH. 

TIh^ mviiu surface- velocity of the earth-wave being about 3000 feet 
per H(>(*on<l,- and the mean duration of the quiet interval between the 
two HorioH l)i»ing about 3*G seconds, the nearest extremities of the two 
f()(!i nniHt have boon separated by a distance of not less than two miles. 
Tho oHtiniatoH of the duration of the two series can seldom be trusted 
iinplioitly, but the duration of the series from the north-west or Here- 
I'ortl focus generally exceeded that of the series from the south-east or 
Ross locuH by a few seconds. Thus, the length of the Hereford focus 

* 'riu'ori'ticjilly, tlie form of the hyperbolic band should enable U8 to calculate the 
l>oHiti()iiH nf iliu two foci, but its course cannot be laid down with sufficient accuracy for 
this jMiriMwo. 

3 Set- Clmpter X. 
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must have been greater than that of the Ross focus by about a couple 
of miles, and we may therefore estimate the lengths of the two foci at 
about 8 and 6 miles respectively. Including the undisturbed inter- 
mediate portion, the total length of the focus must have been about 1 G 
miles, a result which seems probable, so far as we can judge from the 
dimensions of the isoseismal 8. 



CHAPTER Vin 

SOUND-PHENOMENA 

A LARGE number of the records of the earthquake are merely state- 
ments of its perception at distant places or determinations of its 
intensity. Those which enter into greater detail are 2681 in number, 
and of these 622 make no reference to earthquake-sounds. Of the 
remaining observers, no fewer than 1589 heard the sound, while 
470 distinctly state that it passed unheard by them. In other 
words, out of every five observers, three at least were auditors of the 
sound. 

The proportion of those who were unconscious of any sound, 
namely, 17*6 per cent, is certainly rather large. It cannot, to any ap- 
preciable extent, be attributed to the condition of the observers at the 
time of the earthquake, for, omitting those who make no reference to 
the sound, 25*0 per cent of those who were awake, and 26*0 per cent 
of those who were asleep, heard no noise. Nor can the defect be en- 
tirely, or even largely, due to the sound being drowned by other 
noises, though this is an explanation often given and accepted by 
seismologists ; for in Herefordshire and the six surrounding counties, 
where the rattling of windows, etc., would rather be effaced by the 
earthquake-sounds, 16*3 per cent of all the observers, and 7*7 per cent 
of those who were awake, perceived no sound. It is thus clear that 
the defect was due, not to want of alertness or other accidental condi- 
tions, but rather, as will be urged more fully below, to the deafness of 
these observers for those particular sounds. 

In the following Table are given for each county the numbers of 
observers who heard the sound, heard no sound, or make no reference 
to it or are otherwise uncertain. The experiences of those who were 
awake, asleep, or in a doubtful condition, are separated. The last 
column shows the percentage of all the observers who heard the 
sound. 
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Stmnd-Area 

Kecorda of the earthquake-sound have been received from 1097 
places. Nearly one-half of theee are in the aeven central eouoties, and 
they become gradually more scattered as we recede from the origin, so 
that the number of stations for determining the boundary of the Bound- 
area ia too small to allow of it being accurately drawn. On this 
account, it ia not shown on the map of the earthquake ; but, for the 
most part^ the approximate boimdary lies between the isoseismals S 
and 4, and is less nearly circular than either of these lines. Ita length, 
from north-west to south-east, is 320 milea, and ita breadth 284 milee, 
and the area contained by it about 70,000 square milea. Towards the 
north-west it coincides approximately with the iaoseismal 4 ; but it 
does not extend eo far towards the south-east by about 33 miles. 
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Isaamstic Lines 

Isacoustic lines may, in the first place, be defined as lines of equal 
sound-intensity. The obvious method of drawing them would be to 
devise a rough scale of sound-intensity similar to the Eossi-Forel scale 
of seismic intensity, and I have on several occasions tried to do this, 
but unsuccessfully. One of the chief obstacles met with is the fact 
that the test-sound for each degree of the scale must be one produced 
at a given distance from the observer. The neighbourhood of the 
earthquake-sound to the lower limit of audibility of most persons is 
also an important difficulty. But when the number of observers is 
great, as it is in the case of the Hereford earthquake, another method 
becomes applicable. This is to make use of the percentage of observers 
within a given district who recorded their perception of the earthquake- 
sound. So that^ from this point of view, isacoustic lines might rather 
be defined as curves of equal sound-audibility. 

If we take any point on the isacoustic line marked 80 (Fig. 1 3), 
and describe a circle with that point as centre and with any radius 
that is small compared with the diameter of the curve, then 80 per 
cent of the observers within that circle would hear the earthquake- 
sound. If the period of the sound- vibrations be the same at every point 
of the curve, then it follows that their amplitude must also be the same, 
i,e. the sound at all points of the curve must be of the same maximum 
intensity. On this assumption, then, we see that curves of equal 
sound-audibility are also curves of equal sound-intensity, and therefore 
that the two definitions of isacoustic lines agree. 

The numbers of observers who heard the earthquake-sound are 
given in the preceding Table. In the last column will be found, for 
each county, the percentage of the total number of observers who 
recorded their perception of the sound. The figures in this column 
are those which have been used in the construction of the isacoustic 
lines in Fig. 13. 

To draw the curves with a close approach to accuracy, a much 
smaller unit of area than the county should have been chosen, and a 
unit-area of constant dimensions would also have been desirable. But 
this would have required a very much larger, and more uniformly 
distributed, series of observations than is at our disposal. I have 
therefore retained the county as the unit-area, with the exception of 
Yorkshire, where the three Hidings have been treated as separate 
counties. At the centre of each county, I assume that the sound- 
audibility may be regarded as proportional to the percentage of the 
total number of observers within the county who distinctly heard the 
sound. In order to draw the curve marked 50, the centre of every 
county in which the average percentage is less than 50 is joined to the 
centres of those adjoining counties in which it is above 50, and this 



244 



THE HEREFORD EARTHQUAKE 



PAST n 



line is then divided in the proper ratio so as to give a point where the 
percentage would be exactly 50. If, for instance, the average per- 




centage in one county were 39*6 and in the next 56*5, the line joining 
the first centre to the second would be divided in the ratio 10*4 to 
6*5, ue, of 8 to 5. A number of points at which the percentage is 50 
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is thus obtained, and the curve drawn through them is the required 
isacoustic line. 

The highest percentage in any county in England and Wales is 
87'2 in Herefordshire, and the lowest 23 1 in Essex. The number of 
counties where the percentage is below 50 is small, however, and I 
have therefore only drawn the isacoustic lines corresponding to the 
percentages 50, 60, 70, and 80. Fragments of other lines might be 
drawn, but the resulting gain would be small. 

The peculiar form of the isacoustic lines will be evident at a glance. 
Their greatest extensions are not along the axes of the isoseismal lines, 
but in two directions which are a little east of north-east and a little 
south of south-west. The principal projections lie along the dotted 
hyperbolic line in Fig. 13, and it will be noticed how closely this 
agrees with the curvilinear axis of the hyperbolic band as shown on 
the map of the earthquake. 

It will be remembered that this band is the area within which the 
series of vibrations from the two foci are superposed. The isoseismals 
are not, however, sensibly distorted when crossing this band, though 
there is some doubt whether the isoseismal 5 should not be deflected 
towards the south-west so as to include Torquay and Bowden (near 
Totnes). Why, then, should the union of the two series of vibrations 
have so marked an effect on the isacoustic lines and so slight an effect 
on the isoseismals 1 

The explanation seems to me as follows. The maximum amplitude 
of the vibrations which produced the shock was considerably greater at 
the north-west than at the south-east focus. Hence, when, at any 
point in the hyperbolic band, the vibrations from the north-west focus 
were reinforced by those from the south-east, the resulting increase in 
the intensity of the shock was not very marked. On the other hand, 
the maximum intensities of the vibrations which were sensible as sound 
did not differ very greatly at the two foci, and therefore the addition 
of one series of sound-vibrations to the other resulted in a notable 
increase of the sound-intensity, with the natural consequence that a 
larger number of persons heard the sound. 

Thus, the study of the isacoustic lines strikingly confirms the 
conclusions at which we arrived in the last chapter, namely, that there 
were two distinct, or nearly distinct, parts of the seismic focus arranged 
in a north-west and south-east line, and that the fault-slip at the former 
part occurred a few seconds earlier than that at the latter. 

Nature of the Sound 

The noise which accompanied the shock is often described by such 
terms as " a deep booming noise," " a lumbering sound,'* " a dull heavy 
rumble," "a grating roaring noise," "a harsh growl,'* "a mysterious 
suppressed roar," " a sort of low moan or grumbling," or " a strange 
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deep sort of groan or moan." This is the usual character of the 
sound in British earthquakes. But, in the Hereford earthquake, there 
were sounds of a totally different kind, observed either alone or in con- 
junction with the preceding sounds, that are described hy the terms 
"rustling," "a hissing windy sound," or "a loud hissing rushing 
sound." No fewer than 15 J per cent of all the observers who 
definitely describe the sound, compare it to the rushing of wind or 
something similar. 

The chief characteristic of the rumbling sound seems to have been 
its extraordinary depth, as if it were almost too low to be heard, and, 
with many persons, this was indeed the case. According to an observer 
at Davenport, in Cheshire, it was " a low rumbling sound . . . much 
lower than the lowest thunder." " I can only compare the sound," 
says another, at Clifton, "with the vibrations of the pedal notes of a 
great organ, only of a deeper pitch than can be taken in by the human 
ear, shall I say a noise more fdt than heard 1 " The same lowness of 
pitch seems also to be implied by the frequent use of the word 
" heavy," in such comparisons as "a heavy traction-engine," " a heavily- 
laden goods train," or even " a very heavy blast of wind." In a list 
which I have made of all the different expressions used in each county 
to illustrate the natiu-e of the sound, the words " heavy " or " heavily " 
occur in one out of every four cases. And this is not confined to the 
counties immediately surrounding Herefordshire ; the same proportion 
holds true in the more distant counties. 

To many observers the sound was of short duration, as is evident 
from their comparing it to explosions or to the fall of heavy bodies. 
Partly, this may have been due to their only waking in time to hear 
the conclusion of the sound ; but, in many cases, perhaps generally, to 
the fainter terminal sound being drowned by other noises ; just as, to 
a person in a busy street, a peal of thunder sounds like the crash of 
falling timber. 

Another point of less importance is the frequency with which 
observers compare the sound to that of a vehicle of some kind driven 
quickly past. I am not quite certain in what sense this comparison is 
made. It may be to illustrate the evenness or smoothness of the sound, 
and this explanation is in part supported by other descriptions. But, 
as a general rule, I think the impression is produced by the rapidity 
with which the sound attained, and receded from, its maximum 
intensity. 

Types of Earthquake- Sound, — While some observers preferred to 
describe the sound in terms such as those quoted above, by far the 
larger number have compared it with some more or less well-known 
type. The series of observations collected in Chapter II. being un- 
usually extensive, it seemed to me that it might be interesting to 
classify the different types referred to. 

Nearly half the comparisons made are to passing vehicles of various 
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kinds. The " laboured rumble " of the ubiquitous traction-engine is of 
frequent occurrence in the lists. It may be the passing of one or 
several traction-engines, or occasionally of a very heavy traction- 
engine, either alone or heavily laden, e,g. drawing trucks of stone ; 
going up a hill or crossing a bridge, sometimes at full speed (15 miles 
an hour in one case) or driven furiously past. The less familiar steam- 
roller is sometimes invoked, passing over frozen ground or at a quicker 
pace than usual. The many different comparisons to passing waggons 
show how closely their sounds have been observed. We have a heavy 
waggon coming apace down a hill, driven over stone paving, along a 
macadamised road, on a hard or frosty road, or over a bridge (as 
heard from below) ; a large empty waggon going over a rough rosbd, 
or loaded waggons of coal running down an incline ; a long string of 
farmers' heavy springless waggons ; heavy carts on a hollow road or 
in a covered way ; big furniture-vans driven at a trot or over a grating ; 
a fire-engine at a rapid pace, Cheapside traffic, or the charge of a 
battery of artillery over a macadamised road ; and, in a few rare cases, 
a heavy stone roller dragged along a floor, a wheelbarrow trundled on 
a hard and frosty road, or the rolling of a lawn by an extremely heavy 
roller. Quite as frequent and detailed as any of the above are the 
allusions to express trains and heavy goods or mineral trains. Thus, 
we have the roar of an express train going through a tunnel, a very 
resonant tunnel according to one observer ; trains rushing through a 
station, in a deep cutting, under or over an arch, or underground; 
crossing a wooden bridge, a suspension bridge, a wide-span girder bridge, 
or a girder bridge with a wooden floor, the observer being generally, 
I think, supposed underneath but sometimes at a distance ; and, 
again, an empty goods train over an iron viaduct, a goods train run- 
ning on hard frosty ground, a muffled train passing over a bridge, and 
a heavy train running on snow. Occasional references are also made 
to sounds of a similar nature, such as the dragging of heavy furniture 
across an adjoining floor, the forcing of a heavy door over a risen 
stone pavement, the rolling of an empty barrel in a cellar, heavy 
barrels being got down cellar steps, dozens of hard balls rolled over 
boards, the grating of a boat on the beach when being landed, or of 
the bottom of a large vessel when dragged over rocks. 

The comparisons to thunder are also numerous, a loud clap, a 
violent or heavy peal, very deep thunder in one case, and heavy 
thunder but very sharp in another ; sometimes qualified by the words 
" dull," " muffled," or " subdued " ; most often by the word " distant," 
and thus conveying the impression of a low deep rumble or booming 
sound. 

How much more carefully wind has been observed than thunder is 
evident from the extraordinarily varied and detailed accounts. Some- 
times it is simply wind, a storm, a hurricane or a whirlwind; "a 
rushing mighty wind " is a favourite, and no doubt an apt, expression ; 



248 THE HEREFORD EARTHQnAE:E PABTn 

and, again, a moaning, roaring, howling, rushing, hissing, or roa^ 
strong, wind ; or it may be a tremendous hurricane, a furious or veiy 
heavy blast of wind, a very strong gale, a violent or sudden gust^ the 
roaring of a great squall, or the soughing of a high wind. Not a few 
observers mention the approach of wind or a hurricane, such as the 
rising of the wind, wind getting up in the distance or in a sudden 
squall, a noise such as precedes a violent storm of wind. Some refer 
to a steady gale pressure, a heavy wind pressing against the house, or 
a strong wind pressing against the door. Others describe the sound 
as a high wind sweeping through trees, a strong wind passing through 
leafy trees in summer, and one as a tornado driving through a forest 
The howling wind in a chimney is a type occasionally referred to, and 
leads up to the rushing of air up a chimney on fire, and thence to the 
roaring of a very large fire, the rush of fiame and an oil-factory on 
fire. 

Among the soimds of shorter duration may be mentioned the 
tipping of a load of coal, stones or bricks ; heavy bales or a large body 
of masonry falling, the crash of a chimney through the roof, and the 
falling of great stones into some unfathomable abyss. Still shorter 
are the fall of a heavy weight or of a tree, the muffled fall of a great 
mass of earth, the fall of a heavy weight wrapped in felt, the thud of 
a large mass of snow from the house-top, a heavy mattress falling, the 
banging of a door only more muffled, and the blow of a wave on the 
sea-shore. 

Under the same heading, as regards duration, may be reckoned 
the sound of explosions ; for example, the explosion of a boiler, of gas, 
gunpowder in a pit^ a cartridge of dynamite, and a more or less 
distant colliery explosion. Other comparisons are to distant heavy 
rock-blasting, platoon- firing, artillery practice, and the boom of a 
distant cannon. 

The following types are of a miscellaneous character, and none of 
them is of frequent occurrence. We have, for instance, cows rushing 
on the turf below, a quick stampede of a large herd of elephants, farm- 
boys trampling heavily underneath, or a number of powerful men 
struggling desperately in the room overhead; the roar of a large 
quantity of water, such as the bursting of a reservoir or a waterfall 
heard from a distance ; the roaring of lions, the whizzing of large 
wings, snow sliding on the roof, the passage of a party of skaters, or 
of boys with hob-nailed shoes sliding on rough ice, the flowing of the 
sea on a pebbly shore, the rattling of iron bars, and a soft roll on a 
big drum. The last two are suggestive of the origin of earthquake- 
sounds, — as if huge pieces of rock were settling together; and the 
noise as of rending rocks below, suggesting the idea of great depth, as 
if miles of rock were being torn asunder and very deep strata being 
dislocated. 

The total number of comparisons made is 1264. Of these, 45*4: 
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per cent refer to passing waggons, trains, etc, 15*0 per cent to 
thunder, 15*5 per cent to wind, 6*6 per cent to the fall of stones or 
heavy bodies, 7*2 per cent to explosions, while 10*3 per cent belong to 
the miscellaneous sounds described in the last paragraph. 

Nature of the Sound in the Neighbourhood of the Epicentre, — At most 
places the sound seems to have adhered in character to one of the 
types mentioned above, and to have varied, if at all, only in intensity. 
At some, however, the character itself changed, and the following 
accounts are therefore given to illustrate the nature of the sound at 
different places chiefly in the epicentral district, the first four being in 
Herefordshire and the last two in Gloucestershire. 

Hereford: a noise like that of a heavy cart approaching from a 
distance, increasing in intensity until it resembled a heavy traction- 
engine passing, followed by two distinct crashes, each like a heavy 
chimney falling, with a slight pause between them, after which the 
sound died away suddenly. 

Dilwyn : the rumbling of a train going over a bridge, with a 
terrific crash such as is heard in a thunderstorm at the instant when 
the shock was strongest, the rumbling dying away afterwards for some 
seconds. 

Hagley : the sound commenced very softly and then rapidly 
increased in volume and intensity, towards the end (when the vibra- 
tions were strongest) becoming rougher and more grating. 

Llandinabo: a sound as of a number of very heavily loaded 
waggons coming swiftly near and dying off almost suddenly, at the 
moment when the shock was strongest being like the roll and clatter 
of thunder below, accompanied by a grinding noise. 

Horsley : first like a violent wind among trees, then, while the 
shock lasted, like a very heavy traction-engine close to the house, 
increasing in intensity and then dying away, the sound being loudest 
when the shock was strongest, and at the same moment the rumbling 
was accompanied by a sort of grinding noise, which appeared to be 
under the bouse and sounded as if a landslip were in progress. 

Uley : first, like a wonderfully heavy waggon rolling along the 
road ; then it seemed to come round the house and the noise became 
very loud like thunder underneath and a crash as of a cartload of 
falling stones ; at the same instant the observer's bed was violently 
shaken. 

Vanation in the Intensity of tlie Sound. — The number of observations 
on this point is 253. In more than half (55*7 per cent) the intensity 
gradually increased to a maximum and then died away; in 9*5 per 
cent the sound is said to have been uniform in intensity, probably, I 
think, owing to the suppression of the weaker terminal sounds ; while, 
in the remaining 34*8 per cent, the sound was observed to grow 
gradually louder and to stop more or less suddenly, or else to begin 
abruptly and die away gradually. The latter cases are generally those 
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in which the sound appeared to precede or follow the shock entirely, 
and thus the terminal abruptness was subjective and due to the 
observer's inability to hear the deeper sounds which accompanied the 
shock. 

Variation in the Character of the Sound. — The accounts given above 
illustrate the manner in which the sound varied in the neighbourhood 
of the epicentre. Generally speaking, in this district the rumbling 
noise, at the moment when the shock was strongest, aseumed a 
rougher, more grinding or grating chai*acter, occasionally, but not 
often, being hetud as a loud crash. Outside the central counties, 
observations of any change in the character of the rumbling sound 
during the progress of the shock are comparatively rare. But there 
are many others in which a change was marked at or about the instant 
when the shock began or ceased to be felt. This is especially the 
case when a rushing sound like wind was heard. At a few places, this 
latter sound and the shock were observed concurrently, but most often 
the records are of the following types. At Elmsdale, near Wolver- 
hampton, the shock was preceded by a rushing sound as of a mighty 
wind going at a great pace, and then a rumbling noise accompanied 
the vibrations, the roar of which grew in intensity so as to be almost 
deafening, until it ended in a loud dull thud coincident with the final 
vertical motion. At Holt, in Denbighshire, a peculiar hissing sound 
was heard, as of trees rustling, drawing gradually nearer and nearer 
and gaining in volume, as though a cart were passing over pavement, 
and at this instant the shock was felt. At Pontnewydd, near Ponty- 
pool, following instantly on the dying away of the tremor, a rumbling 
sound was heard, as if a heavy dray were passing, gradually dying 
away in about two seconds, and followed by a sound as of rushing 
wind which lasted for one or two seconds more. Lastly, at Batley, in 
Yorkshire, the shock was preceded and followed immediately by [a 
sound as of] a rushing wind, and was accompanied by a low rumbling 
noise like distant thunder. 

It thus appears that, as the shock increased and decreased in 
intensity, the sound grew louder and died away and also deepened 
and rose in pitch ; in other words, the vibrations which were observed 
as shock and sound increased and decreased together in amplitude and 
period. 

Variation in the Nature of the Sound throughout the Sound- Area, — In 
estimating the effect of distance on the nature of the sound, the 
county is, with one exception, too small an area to take as a unit, on 
account of the rarity of observations on the points considered in many 
of them. For a rough analysis, I have therefore divided the sound- 
area into three districts, (1) the central counties of Hereford, 
Gloucester, Worcester, Shropshire, Radnor, Brecon, and Monmouth; 
(2) an inner ring of counties, namely, Somerset, Wiltshire, Berkshire, 
Oxford, Warwick, Birmingham, Stafford, Cheshire, Flint, Denbigh, 
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Montgomery, and Glamorgan ; and (3) an outer ring consisting of 
the remaining counties in which the sound was heard. 

One effect of distance would naturally be to quench the weaker 
sound-vibrations at the beginning and end, and we should therefore 
expect to find less variation in the intensity of the sound at a distance 
than near the epicentre. This certainly is the case, but the change is 
not at all a marked one, as will be evident from Table FV. The 
figures for the outer ring of counties do not, indeed, differ much from 
those for the inner ring; the explanation probably being that the 
majority of observations from the former come from the counties 
bordering its inner mai^n. 



TABLE IV 

Effect of Distance on the Variation in the Intensity 

OF THE Sound 



District. 


No. of 
Observa- 
tions. 


Sound increased to 
a maximum and 
then died away. 


Sound of uniform 
Intensity. 


Doubtful. 


Central counties 
Inner ring . . 
Outer ring . . 


150 
54 
49 


57*3 p.c. 
63-7 „ 
53-1 „ 


8-0 p.c. 
11-1 „ 
12-2 „ 


34-7 p.c. 
35-2 „ 
34-7 „ 



If we may judge from the frequency with which the words 
** heavy " and " heavily " occur in the descriptions, the sound seems 
to have been everywhere of the same low pitch. Taking all the 
different comparisons in every county, the above terms occur in 26, 
27, and 24 per cent of the total number for the central counties, the 
inner ring, and the outer ring respectively. 

This uniformity, however, disappears to a certain extent when we 
consider the different types of comparison employed. In Table V. are 
given the percentages of the total number of each of the more 
important types referred to. 
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TABLE V 



Effect of Distance on the Nature of the Sound 



District. 


WagKons, 
Trains.etc. 


Thunder. 


Wind. 


Fall of 
loads of 
stones. 


Fall of 

heavy 

bodies. 


Explosions. 


Miscel- 
laneous. 


Central counties 
Inner ring . . 
Outer ring . . 


44-9 
42*6 
49-0 


17-5 
13-9 
11-5 


137 
16-0 
18-3 


4-4 
4-6 
2*2 


2-0 
8-9 
2-8 


8-2 
6-9 
5-6 


9*3 
121 
10-6 



From this Table it appears that, as we recede from the origin, the 
sound becomes on the average less like thunder or explosions and 
more like wind. Whether this is an effect of distance only, I cannot 
say, as it is impossible to examine the distribution more closely, owing 
to the small number of observations.^ 

The case is different, however, as regards the references to passing 
waggons, traction-engines, trains, etc. ; for these form nearly one-half 
of the total number of descriptions. It will be seen, from the Table, 
that their comparative frequency at first decreases and then increases, 
so that the variation is not a simple effect of distance only. The 
reason for this becomes clear if we represent the distribution of these 
sounds graphically by the same method as that used in the construc- 
tion of isacoustic lines. The curves in Fig. 14 represent equal 
percentages of comparisons to passing waggons, etc., out of the total 
number of comparisons ; that is, if with any point on the curve 
marked 50, for instance, a circle be described whose radius is small 
compared with the diameter of the curve, then 50 per cent of the 
observers within that circle who describe the sound would refer it 
to the type of passing waggons. In the north-west part of the area 
depicted the curves are incomplete, owing to the scantiness of 
observations in North Wales. 

The data on which the curves are founded being less definite than 
those on which the isacoustic lines depend, the former are correspond- 
ingly less accurate. Their form and position are, however, striking. 



^ I have examined the distribntion according to direction, taking the comparisons in 
seven counties along the axis of the isoseismals and in eight counties perpendicular to 
that axis, but without much success. It may be worth mentioning, however, that the 
references to sounds of short duration (explosions, fall of heavy lx}dies and loads of 
stones) are relatively as numerous along the axis as at right angles to it, the percentage 
of the total number in each case being 15*1 and 16*8. 
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and especially the approximate connexion of the curves of higher 
percentage with the extremities of the hyperbolic band. The explana- 
tion of this peculiarity appears to me as follows. 

In order to obtain comparison with a passing waggon, etc., the 
sound must be of some, but not necessarily of great^ duration, for the 




Fio. 14.— Carves of Tqual Percentage of Comparisons to Passing Waggons, etc. 

references are so frequently made to the rapid transit of vehicles. 
Moreover, there must be a certain uniformity in the sound, and it 
must increase or decrease continuously in order to give the requisite 
impression. In Herefordshire and the other central counties, we 
should not therefore expect to find a large percentage of examples of 
this type ; they should on the whole become relatively more common 
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at a greater distance from the centre. Again, near the boundaries of 
the hyperbolic band and at some distance from the centre, the 
uninterrupted duration of the soimd would be greater than elsewhere, 
and therefore in these districts comparisons would naturally occur 
with greater frequency. 

Anomalous Phenomena, — Reference has been made several times in 
the foregoing pages to the unequal perceptive powers of different 
persons with regard to earthquake-sounds; and it is indeed on this 
fact that the possibility of constructing isacoustic lines depends. 

Some examples of these differences may now be given, as they 
presented themselves to observers who were awake when the earth- 
quake occurred. 

In the first place, it happens frequently that in one and the same town 
or village, the sound was audible to some observers and not to others. 
For instance, at Clifton two out of five observers who were awake did 
not hear the sound, at Leamington two out of six, in Birmingham and the 
neighbouring district four out of twenty-three, in London eight out of 
eighteen, and at Bangor two out of seven. That this difference was due 
to the observers and not to the conditions in which they happened to 
be placed, is evident from the fact that in the same house, and even in 
the same room, one observer heard the sound, while to another it was 
inaudible. The total number of persons who were awake and heard 
no sound is 148. All but five of these were situated within the 
boundary of the sound-area and at places which, when plotted on a 
map, are seen to follow no law of distribution with reference to the 
position and direction of the originating fault, and lie in the immediate 
neighbourhood of others where the sound was heard. 

Even when observers in the same place agreed in hearing the 
sound, it presented itself to them in different forms. Thus, at Here- 
ford, a crash or bomb-like explosion was noticed during the rumbling 
sound by four observers, while four others describe the sound in terms 
which imply uniformity of character. Again, at Pridewood (five miles 
from the centre), one observer, who felt two series of vibrations and 
heard a loud crash with the maximum of each series, remarks that only 
a few heard this peculiar sound, although most persons noticed a 
premonitory rumbling. At Ledbury, the sound according to one^ 
began like a rushing wind and culminated in a loud explosive report ; 
another heard a noise like distant thunder which ended when the shock 
began ; while a third heard no sound at all. 

At places farther away from the centre, we find the same diversity 
both in character and intensity. At Clifton, for instance, one person 
heard a slight rumbling noise, while another compared the sound to 
that of a heavy traction-engine passing. In the Birmingham district, 
the accounts refer on the one hand to the distant approach of a train 

^ This observer was awakened by the sound. 
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and the rising of the wind, on the other to the reports of large cannons 
and to a noise as if tons of d^hris had been hurled against the wall of 
the house ; at Exeter, to a soft roll on. a big drum and the rumbling of 
a traction-engine passing ; at Sheffield, to a very faint rumbling noise 
and to stone -carts going down the hill; and at Bangor, to muffled 
thunder, wind through trees, and a loud rumbling sound. At all of 
these places, moreover, there were one or more persons awake who 
heard no sound. 

Again, a number of observers who heard the sound (8 J per cent of 
those who were certainly awake) expressly state that they were un- 
conscious of any sound while the shock lasted. Thus, at Broseley, in 
Shropshire, the noise resembled the approach of a steam-roller or 
traction-engine up the street ; it became continually louder and ceased 
as the shock began. At Condover, in the same county, the sound was 
like the galloping of a heavy traction-engine, and it died away on the 
commencement of the shaking. At Caersws, in Montgomeryshire, no 
sound was heard until the shock was dying away, and it was then very 
low, something like a train crossing a wooden bridge at a distance. 
Lastly, at Stoke Bishop, near Bristol, the shock was preceded by a 
faint rumbling noise like extremely distant thunder, lasting about two 
seconds ; then, after an interval of about one second, the shock com- 
menced, but while it lasted the observer was not conscious of any 
sound ; immediately the vibration ceased, a faint sighing or moaning 
was heard for about two seconds.^ 

The number of observations of this kind is 119, in 91 of which 
the sound entirely preceded the shock, in 26 entirely followed it, while, 
in the two others, the sound was heard before and after, but not 
during, the shock. The distribution of the places where the observa- 
tions were made does not seem to follow any law with reference to the 
position and direction of the originating fault; but, regarding only 
those persons who were awake at the time and heard the sound, the 
observations are relatively more numerous as the distance from the 
centre increases, the percentage being 7*4 in the central counties, 8*7 
in the inner ring, and 10*3 in the outer ring. 

That this curious cessation of the sound was inherent to the 
observers and not due to their position, is evident from the fact that 
the sound was heard by others at many of the places where the 
observations were made, for instance, at Hereford, Wotton-under-Edge, 
Leamington, etc. At Presteign, in Kadnorshire, to one observer the 
sound ceased before the vibrations commenced ; to another, the sound 
was terrible, as of rending rocks beneath his feet, and was loudest at 
the time when the shock was strongest. At Birmingham, one observer 
heard the sound before, during, and after the shock, another entirely 

^ A similar observation was made at Bishop's Castle by an observer who was asleep at 
the beginning. A loud rumbling mnf9ed sound seemed to roll up the street, to cease 
daring the shock, and immediately afterwards to continue rolling up the street. 
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before it, a third only after it, while others, as already remarked, heai 
no Boand at all. 

All these apparently anomalous phenomena seem to admit of oi 
explanation. 

For a given observer, the deeper the sound, the greater must I 
the intensity of the vibrations required to render it audible. Thus, ; 
the vibrations which reach him increase in period, it may happen tha 
eooner or later, the intensity of some does not attain or exceed thi 
limiting value, and, at that moment, the sound will cease to be heard 

Moreover, for vibrations of a given period, this limiting vali 
varies for different persons.* Thus, to one observer, the sound ma 
become inaudible, while another may continue to hear it. 

Again, the vibrations which affect an observer at any moment, ai 
of various amplitude and period. One may hear all perhaps, while 
second may he able to hear some and not others. Thus, to on 
observer, the sound may be lilte a rising wind, to another like a heav 
traction-engine passing; one may hear the crashes or bomb-llL 
explosions which accompanied the most prominent movementa, while 
second may be deaf to the same vibrations ; to one the sound ma 
become continually louder and cease abruptly, to another it ma 
increase to a maximum and then die gradually away. 



Relation of the Sound to the DtmbU Series of Vibraiions 

Owing to the absence of any definite question in my lists, th 
observations on tliis subject are few in number. They are, howevei 
sufficiently decisive on one point, namely, that in a large part of th 
disturbed area where the two series of vibrations are distinct, ther 
are also two series of sound- vibrations separated by an interval c 
complete silence. Even Herefordshire, where the intermediate aouni 
would, if anywhere, have been heard, forms no exception to this state 
ment ; and indeed it is in this county and the adjoining counties c 
Gloucester and Worcester that we have the majority of records (14 ou 
of 19) of the double sound. The other places are Court of Hill (Shrof 
shire), Napton and Warwick (Warwickshire), Garth Hill (Glamorgan^ 
and New Barnet (Hertfordshire). 

The sound accompanying the first series of vibrations was th' 
louder at Withington (Herefordshire) and Belbroiighton (Worcestei 

' It also vnrica in the same person, for " near tbe limit of heBring," as Lord Rajicig! 
remarks, "tlie ear is very rapidly fatigued ; a Bound in the first instance loud enough t 
1» disagreeable, disappearing after a few seconds. A momentary intermission, due, fo 
eiample, to a rapid passage of the hand past the ear, again allows the sound to be beard 
(Abstract of a lecture on "The Limits of Audition," Nature, vol. 68, 1897, p. 285). Th 
more or less sudden cessatloti of the sound when the shock begins may thua sometimes b 
duB to fatigue, but we cannot in liiis way account for the cases in which the eound onl; 
began to be heard on the termuistiou of the shock. 
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shire) ; that accompanying the second series was louder at Buardean 
and Whitecroft (Gloucestershire) and Napton, and probably also at 
New Bamet. The first two places lie on the north-west, and the last 
four on the south-east^ side of the curvilinear axis of the hyperbolic 
band. Thus, the stronger series of vibrations was attended by the 
louder sound. 

The interval between the two sounds is estimated in seven records, 
and these give an average of 2*9 seconds for its duration, the limits 
being one second at Belbroughton and five seconds at Garway (Hereford- 
shire). The average is therefore about three-quarters of a second less 
than that for the average interval between the two series of vibrations, 
and this is what we should expect, for the sound might in some cases 
intrude upon the latter interval at one or both ends. 

At several places where two series of vibrations were felt^ the 
sound was only heard with one of them. On the north-west side of 
the hjrperbolic band, the sound was heard with the first series only by 
observers at Compton (near Wolverhampton), Stoke-upon-Trent (prob- 
ably), New Ferry (near Birkenhead), and Pendoylan (Glamorgan), and 
with the second series at Lenton (near Nottingham). On the south- 
east side it was heard with the second series at Wick (near Pershore) 
and Kettering, and with the first at Shaw (Berkshire) and Minley 
(Hampshire). In the majority of cases, the single sound was therefore 
heard only with the stronger series of vibrations ; but it will be 
noticed that nearly all the places mentioned lie at a considerable 
distance from the centre. 



Time-Belaiums of the Sound and Shock 

In the following Table are shown the time-relations of the three 
principal epochs of the sound and shock, namely, the beginning, the 
epoch of maximum intensity, and the end ; the figures in the columns 
headed p, c, and / giving the numbers of observations in which any 
one epoch of the sound preceded, coincided with, and followed, the 
corresponding epoch of the shock. Cases in which the whole of the 
sound preceded the shock are, however, excluded from the columns 
headed "Epoch of Maximum Intensity" and "End"; for, in all 
probability, these are due to the observer's inability to hear low sounds. 
A similar remark applies to the cases in which the sound entirely 
followed the shock. 



s 



TABLE VI. — ^Time-Relations of Sound and Shock 



Beginning. 


Epoch of 
Maximum Intensity. 




Snd. 


Gonnty. 












p. 
61 


c 

12 


f. 
8 


p. 


19 


f. 


p. 


c 


f. 


Hereford 


4 


1 


8 


15 


9 


Gloucester 






52 


8 


3 


2 


19 


• • • 


9 


10 


18 


Worcester 






58 


4 


5 


5 


10 


• • • 


11 


11 


IS 


Shropshire 






83 


5 


2 


2 


3 


1 


8 


5 


9 


Radnor . 






18 


• • • 


• • • 


• • • 


2 


• • • 


1 


• • • 


3 


Brecon . 






12 


1 


1 


1 


4 


• • • 


• • • 


1 


7 


Monmouth 






27 


3 


• • • 


1 


6 


• • • 


8 


4 8 


Somerset 






12 


2 


• • • 


2 


• •• 


• • • 


8 


4 4 


Wiltshire 






11 


4 


1 


2 


• ■ • 


• • • 


4 


1 


3 


Berkshire 






5 


3 


• • • 


• • • 


• • • 


• • • 


2 


2 


ft ft • 


Oxfoid . 






3 


• • • 


• • • 


• • • 


2 


• • • 


• • • 


• • • 


2 


Warwick 






11 


4 


2 


• • • 


1 


1 


• • • 


3 


6 


Birmingham . 
Stefford . 






29 


• • • 


2 


• • • 


• • • 


• • • 


3 


1 


10 






17 


1 


1 


1 


• • • 


• • • 


5 


1 


5 


Cheshire 






7 


2 


2 


• • • 


1 


• • • 


1 


• • • 


4 


FUnt . 






2 


1 


• • • 


1 


1 


• • • 


• • • 


2 


1 


Denbigh 






5 


2 


• • • 


• • • 


• • • 


• • • 


ft • • 


1 


1 


Montgomery , 






12 


1 


• • • 


2 


1 


1 


1 


4 


2 


Glamorgan 






7 


4 


3 


• • • 


2 


• • • 


3 


5 


4 


Devon . 






12 


1 


1 


• • • 


2 


• • • 


2 


4 


6 


Dorset . 






2 


■ • • 


1 


• • • 


• • • 


* ■ • 


• • • 


• * • 


2 


Hampshire 






4 


• •• 


• • • 


• • • 


• • • 


• • • 


1 


• • ft 


1 


Sussex . 






1 


• • • 


• • • 


• • • 


• • • 


■ • • 


• • • 


ft • ft 


ft • ft 


Surrey . 






5 


... 


••• 


• • • 


• • • 


• • • 


• • • 


1 


2 


London . 






7 


2 


• • • 


• • • 


• • • 


• • • 


1 


1 


2 


Middlesex 






2 


• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


■ • ft 


1 


Hertford 






7 


• • • 


• « • 


• • • 


• • • 


• • • 


• • • 


ft • • 


1 


Bedford . 






1 


• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


ft • • 


1 


Buckingham . 






7 


• • • 


2 


• • • 


• • • 


1 


« • • 


2 


3 


Huntingdon . 
Cambridge 






• ■ • 


• • • 


1 


• • • 


• • • 


• • • 


1 


• ft« 


ft ft ft 






1 


• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


ft ft ft 


• ft ft 


Suffolk . 






• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


ft ft • 


1 


Norfolk . 






1 


• • • 


• • • 


• • • 


• • • 


• • ■ 


• • • 


ft ft ft 


• • ■ 


Northampton . 






7 


3 


• • • 


• • • 




■ • • 


2 


2 


1 


Leicester 






7 


• • • 


• • • 


• • • 




1 


ft • • 


2 


3 


Rutland . 






3 


• • • 


• • • 


• • • 


• • • 


• • • 


• • • 


ft • ft 


ft • ft 


Lincoln . 






2 


1 


1 


• • • 


• • • 


• •• 


• • • 


• ft ft 


ft ft ft 


Nottingham . 






13 


1 


2 


• • • 




• • • 


3 


ft ft ft 


• ft ft 


Derby . 






6 


1 


1 


• • • 




• • • 


1 


1 


4 


York . 






9 


• • • 


2 


• • • 


• • • 


• • • 


1 


ft • • 


2 


Lancashire 






8 


• • • 


« • • 


• • • 


• • • 


• • • 


• • • 


ft ft • 


2 


Anglesey 






1 


« • • 


• • • 


• • • 


• • • 


• • • 


• • • 


ft • ft 


ft • ft 


Carnarvon 






5 


2 


2 


• • • 




1 


1 


2 


4 


Merioneth 






6 


1 


1 


• • • 




• • • 


1 


1 


2 


Cardigan 






2 


1 


• • • 


• • • 




• • • 


• • • 


ft • ft 


ft • ft 


Pembroke 






1 


• • • 


• • • 


• • • 


• • • 


• • • 


1 


• • • 


1 


Carmarthen . 






4 


1 


• • • 


■ • • 




• • • 


• • • 


2 


1 


Isle of Man 






1 


• • • 


■ • • 


• • • 


• • • 


• ■ • 


• • • 


• • • 


1 


Wick low 






1 
503 
82-1 


• ■ • 


• ■ • 

39 
6*4 


• • ■ 

25 
21-4 


• • ■ 

85 
72*6 


• • • 

7 

6-0 


• • • 

72 
22-4 


ft • • 


1 
161 


Total 


71 
11-6 


88 
27-4 


Percentage of each epoch 


60-2 


Do. , observers awake 


79-1 


13-4 


7-5 


25-5 


70-2 


4-3 


19-8 


28*6 


61-6 


Do., observers asleep 82*0 


12-7 


5-3 


18-6 


74-4 


7-0 32-4 


26-5 

1 


41*2 
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Thus, as a general rule, the beginning of the sound preceded that 
of the shock, the sound was loudest when the shock was strongest, and 
the end of the sound followed that of the shock. To the last state- 
ment^ however, the exceptions are more numerous than to the two 
others. 

Of the observers (201 in number) who noted the time-relations of 
both beginning and end of the sound and shock, 54 perceived the 
sound before, during, and after the shock ; 24 heard the beginning of 
the sound precede that of the shock and their ends coincide, and 8 
heard them begin together and the end of the sound followed that of 
the shock; according to 40 observers, 19 of whom were certainly 
awake, the terminal epochs of sound and shock coincided, while 12 
others noticed the sound to begin after, and end before, the shock. 
In other words, the numbers of persons who considered the sound 
of greater, equal, or less duration than the shock were 86, 40, and 
12 respectively. Most of the remaining 63 observers furnish no 
decisive information on this point in the absence of definite time- 
estimates. 

The last two lines of Table VI. show how slightly the time-rela- 
tions of the beginning of the sound and shock are affected by the 
temporary condition of the observer. Whether awake or asleep, the 
percentages are nearly the same. It is, of course, possible that some 
persons may have become fully awake just at or after the end of the 
first series of vibrations, in which case their observations would refer 
to the second series only. But the number of records for, the initial 
epoch being comparatively large, this does not seem a complete 
explanation ; and it is more reasonable to infer that observers, who 
were capable of hearing the low sound-vibrations, were in most cases 
awakened by them at an early stage. This conclusion is of some 
importance, as it enables us to make use of the whole series of observa- 
tions on the time-relations of the soimd and shock, instead of confining 
us to the smaller number in which the observer was awake when the 
earthquake began. 

Time^EekUions of the Sound and Shock with regard to Space. — The 
figures in Table YI. should enable us to draw nine series of curves 
representing equal percentages of observers who noticed any one of the 
three epochs of the sound precede, coincide with, or follow the corre- 
sponding epoch of the shock. In every case, however, the observations 
are too scanty to furnish reliable results, the least objectionable being 
those in which the beginning of the sound preceded that of the shock. 
I have drawn the curves in this case, but they are so unsatisfactory, on 
account of the deficiency of data at important points, that I do not 
venture to reproduce them. In one respect, however, I think they 
may be trusted, namely, in their marked extensions approximately in 
the directions of the two arms of the hyperbolic band and towards the 
north-west along the axis of the isoseismal lines. In other words, in 
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these three directions a greater proportion of the observers noticed the 
sound before the shock than elsewhere at the same distanoe. 

As the graphic method fails to give satisfactory results, it will be 
worth while to analyse the figures for the three districts mentioned 
above, namely, the central counties, the inner ring, and the outer ring 
of counties. Table YIL gives the percentages for each epoch in which 
that epoch of the sound preceded, coincided with, or followed that of 
the shock. 



TABLE VII 



Time-Relations wfth regard to Distance 







Beginning. 




Epoch of Max. Int. 




End. 




DlHtrlct. 


No. of 
obs. 


p. 


c. 


f. 
4-6 


No. of 
obs. 

80 


P- 


c. 


1 
f 1 No. of 

'• 0b8. 


P- 


e. 


t 


Central counties 


303 


84-5 


11-0 


18-7 


78-7 


2-5 


158 


22-2 


29 1 


487 


Inner ring 


187 


80-2 


12-8 


7-0 


18 


44-4 


44-4 


11-1 


102 


24-5 


24-6 


51-0 


Outer ring 


154 


81-8 


9*1 


9-1 


18 


• • • 


77-8 


22-2 


75 


20 


24*0 


66 



Thus, we see that the cases in which the beginning of the sound 
preceded that of the shock, and in which the end of the sound followed 
that of the shock, occur in about the same proportion in all three 
districts. Moreover, the epoch of maximum intensity of the sound 
generally coincided with that of the shock in the central counties, but 
preceded it far more frequently in the inner ring, and again coincided 
with it in the outer ring. 

The latter conclusion is, I think, of considerable importance, and 
I have therefore endeavoured to analyse the results with regard to 
direction as well as with regard to distance. Of the counties along 
the axis of the isoseismal lines, Gloucester and Kadnor are in the 
central district ; Wiltshire, Berkshire, and Montgomery in the inner 
ring ; and Hampshire, Merioneth, and Carnarvon in the outer ring. 
Along a line through the centre perpendicular to the axis, Worcester 
is in the central district ; Warwick, Birmingham, Stafford, and 
Glamorgan in the inner ring ; and Leicester, Lincoln, and Nottingham 
in the outer ring. Tables VIII. and IX. give the percentages as in 
Table VII. in these two directions. 
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TABLE VIII 



Time-Bblations in the Direction of the Axis 



District. 


Beginning. 


1 

Epoch of Max. Int. 

1 


End. 


No. of 
obs. 

76 


p. 


c 
10-6 


f No. of 
^ oU. 


p. 
87 


c. 
91-3 


f. 

• • • 


(No.of 
obs. 


P 


c 


f. 


Central counties 


85-5 


40 ' 23 


41 


24*4 


24*4 


51-2 


Inner ring 


87 


75-7 


21-6 


27 6 


667 


167 


167 


19 


36-8 


36-8 


26-8 


Outer ring 


22 


72-7 


18-6 


13-6 7 


• • • 


857 


14-3 


18 


23-1 


23-1 


58*8 



TABLE IX 



Tihb-Selations Perpendicular to the Axis 



District. 


Beginning. 


Epoch of Max. Int. 


End. 


No. of 
obs. 

67 


p. 


c. 
6-0 


f. 


No. of 
obs. 


p. 


c. f. 

1 


No. of 
obs. 


P- 
31*4 


c. 


f. 


Central counties 


86-0 


7-5 


15 


1 1 

83-3 1 667 ... 

1 


35 


31*4 37*1 


Inner ring 


112 


83-0 


8*0 


9*1 


5 


20-0 60-0 20-0 

1 


60 


23-3 


18-3 


58*8 


Outer ring 


27 


81-5 


7-4 


11*1 


3 


... 


667 


33-3 


8 


37-5 


25-0 1 37*5 



In both directions, then, the percentage of observations in which 
the beginning of the sound preceded that of the shock is approximately 
the same in all three cases. In the inner ring, the end of the sound 
followed that of the shock less frequently than in the other districts 
in the direction of the axis, and more frequently in the perpendicular 
direction. But the most important result, though it is unfortunate 
that it should depend on so few observations, is that, in the direction 
of the axis, the epoch of maximum intensity of the sound generally 
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coincides with that of the shock in the central counties, precedes it in 
the inner ring, and again coincides with it in the outer ring ; while, in 
the perpendicular direction, these epochs generally coincide in all three 
districts. 

Explanation of the Apparent Outracing of the Shock by the Sound. — ^In 
several strong earthquakes felt in foreign countries, it has been notioed 
that, at a distance from the epicentre, the sound is heard before the 
shock is felt Whether the sound really, or only apparently, outraces 
the shock in these cases, I am unable to say, being unacquainted with 
the evidence upon which the conclusion is founded But^ assuming 
the evidence to be complete, an explanation that would refer the 
phenomenon to the subjective impressions of the observer appears 
quite possible. 

In the Hereford earthquake, the sound was heard before the shock 
by 503 observers, and entirely before it by 91, %,e. by 18*1 per cent 
of the total number. In the eight counties above mentioned which 
are situated along the axis of the isoseismals, the percentage is 20*4, 
and in the eight counties along the perpendicular Ime 20*2. Thus, in 
the two principal directions, the ratio is the same. Again, in the 
central counties, the inner ring and the outer ring, the corre- 
sponding percentages are 16*0, 19*0 and 21*4; and the inference to 
be drawn from these numbers is that the difficulty of hearing the 
deeper sound-vibrations increases with the distance, and consequently 
that the interval between the end of the sound and the beginning 
of the shock would also increase with the distance. Hence, if all 
the observers had been constituted like the 91 above mentioned, the 
sound would have appeared to them to outrace the shock, and 
the natural conclusion would be that it travelled with a greater 
velocity. 

Now, as in this country individuals differ greatly in their power 
of hearing deep sounds, it seems not unreasonable to suppose that 
other races may also differ from the English, and even be far inferior 
to them, in this respect. During the Hereford earthquake at least 
59*3 per cent of all the observers heard the sound, and in the central 
county of Hereford no less than 87*2 per cent, and possibly more;i 
while during the great Charleston earthquake of 1886, the corre- 
sponding percentage for the central state of South Carolina was only 
17 '5.2 If, then, we suppose an earthquake to occur in a country 
where the natives have poor auditory powers for deep sounds, the 
sound would be heard with the shock only near the epicentre, and 
would apparently outrace it in all directions from that district. I 
am unable to verify this explanation at present, but it would be easy 

^ In the Inverness earthquake of Not. 15, 1890, where the disturbed area and 
sound-area approximately coincided, the percentage is 93*8. 

» Capt. C. E. Dutton, "The Charleston Earthquake of Aug. 31, 1886," Amer, QeoU 
Surv, Ninth Annual Report, pp. 496-509. 
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to apply a test in future earthquakes, provided the observations were 
numerous.^ 

In the case of the Hereford earthquake, this explanation is of 
course inapplicable. The time-relations of the beginning and end of 
the sound and shock are conclusive on this point.^ So far as the 
epoch of maximum intensity is concerned, however, the sound has the 
precedence for some distance along the axis of the isoseismals, though 
not in the perpendicular direction. I venture to suggest the following 
explanation of this peculiarity. 

In Fig. 15, AB represents the length of the seismic focus, P a 




Fio. 15. 

point on the earth's surface along the continuation of the fault-line, 
the distance AP being relatively, much greater than that indicated 
in the figure. The curve AF6B is intended to represent the 
initial intensity of the sound - vibrations at different points of 
the focus, the intensity being greatest at C. The vibrations 
which produce the shock are supposed to come from the central part 
of the focus, DE ; but the curve which represents their initial intensity 
would probably rise and fall much more suddenly, so that nearly aU 
over the disturbed area the vibrations which produce the strongest 
shock would proceed from a limited region of the focus not far from 
the centre. 

Now, if P were very near A, or between A and C, the loudest 
sound-vibrations would come from a part of the focus so near C that 
we might regard them as coincident. But, if P were at a moderate 
distance from the focus (say, in one of the counties of the inner ring, 
in the case of the Hereford earthquake), the intensity there of the 
sound-vibrations from some point H in AC would be greater than 
those from C, on account of the smaller distance which separates H 
from P. Thus, as P recedes from C along the fault-line produced, the 
epoch of maximum intensity of the sound would precede that of the 
shock by an interval continually increasing up to a maximum and 
then decreasing, until at a very great distance the two epochs would 
again coincide, the ratio of the distances of H and C from P being 
then nearly one of equality. 

^ Possibly a similar explanation may account for the fact that, in Japan, so many of 
the earthqui^es which originated beneath the land appeared to be unaccompanied by 
sound. 

3 The sound was heard after the shock in places so far distant as the Isle of Man and 
Co. Wicklow 
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If, on the other hand, the obsenrei^s podtion at P were to recede 
from the centre along a line peijiendicular to the fanlt-line, the pre- 
eedence of the epoch of maTimnm intensity woold he yery alight, if it 
existed at all, on account of the prohahle narrow breadths (in a 
horizontal direction) of the upper and lower margins of the focus as 
compared with the lengths of its lateral margins. It need hardly be 
pointed oat that this inference is in complete agreement with the 
ohsenred phenomena. 



CHAPTER IX 

DIRECTION OF THE SHOCK 

The late Mr. Bobert Mallet was the first seismologist to lay stress on 
observations of the direction of an earthquake-shock, though he also 
drew attention to the fact that, at places not far apart^ the same shock 
might be felt in almost opposite directions. Local changes of direc- 
tion, he remarks, "are due to many causes, principally to changes in 
the geological formations at different points, or to the structure of the 
earth's crusty and to abrupt changes in the physical features of the 
surface of the country." ^ When the seismic focus is of considerable 
magnitude, the vibrations must travel to points near the epicentre 
from widely different directions.^ In houses and streets, again, the 
apparent direction of the movement must be influenced by that of 
their longer axes ; and thus a single definite direction of shock may 
be transformed into very varied impressions. 

At one and the same place, the real variation in direction may be 
sometimes considerable; how great has been shown during the last 
few years by the evidence of seismographs, and especially by the 
ingenious model which the late Prof. S. Sekiya constructed to 
represent the path of an earth-particle during the Japanese earthquake 
of Jan. 15, 1887.^ But the motion is not always of so complex a 
character. During the Japanese earthquake of June 20, 1894, for 
instance, it was extremely simple. At Tokio, which is close to the 
epicentre, there was one large oscillation, the maximum horizontal 
displacement being 73 mm. in the direction S. 70° W. and N. 70° E., 
and this was preceded and followed by comparatively small vibrations. 
Prof. Omori, who has studied this earthquake, measured the direction 
in which 245 "ishidoro" and other objects fell within the city of 
Tokio, the majority of them having circular bases ; and, though the 
directions varied considerably, he found the mean direction of fall to 

1 Roy, Irish Acad, Tram. voL 22, 1855, pp. 406-407. 

' **0n the theory of vorticose earthquake-shocks," Oeal, Mag, vol. 9, 1882, pp. 
257-265. 

' Japan SeiamoL Soc, Trans, voL 11, 1887, pp. 175-177. 
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be S. 71'' W. and N. 71'' E., a result in practical agreement with the 
seismographic evidence.^ It will be seen that a somewhat similar 
conclusion may be deduced from the records of the Hereford 
earthquake. 

The number of observations on the direction of the shock amounts 
to 469 j and, considering that no question was asked on the subject^ 
this large number seems to show how strong is the influence still 
exerted by the views of Bobert Mallet. 

As a general rule, the determinations of direction are extremely 
rougL Comparatively few observers refer to any but the eight 
principal points of the compass. When greater detail seems to be 
implied by the record, it is sometimes only apparent^ and due to 
reference to the known situation of the house. 

That the impression of the direction is a real one is shown by the 
observations of different persons in the same house, especially of those 
who were sleeping in the same room and in beds at right angles to 
one another. There are many cases of this kind, and the observers, 
with hardly an exception, agree in their estimates of the direction ; 
one, for instance, remarking that the bed rocked from side to side, 
and the other from end to end. 

On one point there is an apparent contradiction ^diich it is not 
easy to explain satisfactorily. It frequently happens that two 
observers close to one another agree in stating the same line of action, 
but differ in giving opposite directions along that line. According to 
a few persons, the two phases of each vibration were not equally 
marked, and in these cases the direction of the stronger phase would 
be adopted. But this observation is a rare one, and generally the 
to-and-fro movements seem to have been equally distinct Many 
observers, it might be thought^ would attach the sense of direction to 
the first prominent movement ; but, if so, those who were awake should 
be practically unanimous in their impressions, while those who were 
asleep might be nearly equally divided. But this inference is not 
borne out by the evidence. For of 139 observers who were awake, 
58 give the direction from the centre, 42 towards it, and 39 are 
uncertain ; while of 124 who were asleep, the corresponding numbers 
are 34, 53 and 37. I can only assume, therefore, that personal 
equation enters very largely into these impressions, unless indeed they 
are affected by local conditions, of the nature of which I am ignorant. 

The distance at which the direction of the shock is perceptible is 
often considerable, records coming from Brighton (137 miles from the 
centre), Maldon in Essex (144 miles), Harrogate (147 miles), Douglas 
in the Isle of Man (167 miles), Dublin (176 miles), and Baltinglass in 
Co. Wicklow (180 miles). 

In Berkshire, ten observers are unanimous in assigning an K and 

d : L^ ^oU. delta Soc. Sismol, Ital, vol. 2, 1896, pp. 180-188. 
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W. direction to the movement. But this is the only such instance; 
and, generally speaking, the apparent directions are very varied. 
Especially is this the case in the city and suburbs of Birmingham, the 
area of which subtends but a small angle at the focus. The number 
of observations here is 37, but in ten of them I am unable to ascertain 
exactly the positions of the observers* dwellings. The remaining 
directions are indicated by the arrows in Fig. 16, the arrow-head 
being omitted when only the line of direction is recorded. The scale 




Fio. Id.— Apparent Directions of the Shock in Birmingham. 



of the figure is too small to show also the directions of the streets in 
which the observations were made, but in the large map which I first 
prepared the relation is at once evident. In 11 cases, the angles 
between the direction of the shock and the street lie between O*' and 
16 J**, the average being 9'*'4 ; in 11 others, they lie between 70° and 
90°, with an average of 78°'4 ; while, in the remaining five, the 
angles lie between 54° and 66|°. As a general rule, then, the 
apparent direction of motion is perpendicular to one of the two 
principal walls of the house in which it was observed. 

Discordant as the estimates of direction appear to be, they are not 
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disMbuted altogether at random. If the earth-ware arriyed in a 
definite direction at any place, we should expect the impression of 
that direction to be more marked in a building whose principal walls 
are parallel and perpendicular to it, than in one obliquely placed, and 
consequently that more observations of direction would be made in 
houses of the former situation than in those of the latter. If, then, a 
large number of observations were made within an area whose linear 
dimensions are small compared with its distance from the centre, and 
in which there are streets in many different directions, the average of 
all the apparent directions of the shock should coincide approximately 
with the true direction of the earth-wave. In the absence of seismo- 
graphic evidence, we are of course unable to decide what the true 
direction is, but if the average direction in several different counties 
should agree in pointing nearly to the centre, then it is highly prob- 
able, not only that the earth-wave did proceed along definite lines,, 
but that it travelled along those lines all the way from the focus. 



TABLE X 



Mean Direction of Shock 









Direction of 




Coonty. 


No. Obs. 


Mean Direction 
of Rhock. 


Centre of 

County ftrom 

Epicentre. 


Difference. 


Gloucester .... 


37 


E. 35° S. 


E. 43° S. 


8 


Worcester . 








37 


E. 2r N. 


E. 31° N. 


10 


Shropshire . 








17 


N. 17° E. 


N. 2° W. 


19 


Somerset 








14 


S. 3" E. 


S. 6° W. 


9 


Wiltshire . 








18 


S. 25° E. 


S. 31° E. 


6 


Berkshire . 








10 


E. 


E. 33° S. 


38 


Warwick 








11 


E. 25° N. 


E. 22° N. 


8 


Birmingham 
Stafford 








37 


E. 39° N. 


E. 41° N. 


2 








26 


N. 29° E. 


N. 26° E. 


8 


Cheshire 








17 


N. 11° W. 


N. 2° W. 


9 


Devon . 








10 


S. 29° W. 


S. 28° W. 


1 


Hampshire . 








9 


S. 25° E. 


S. 39° E. 


14 


Surrey 








10 


S. 41° E. 


E. 30° S. 


19 


London 








21 


E. 21° S. 


E. 19° S. 


2 


Hertford 








9 


S.E. 


E. 9° S. 


86 


Buckingham 








9 


E. 15° S. 


E. 12° S. 


3 


Northampton 








10 


N. 31° E. 


E. 13° N. 


46 


Leicester 








10 


E. 5° N. 


E. 32° N. 


27 


Yorkshire . 








11 


N. 25° E. 


N. 23° E. 


2 


Lancashire . 








29 


N. 5° W. 


N. 2° E. 


7 


Carnarvon . 








9 


W. 39° N. 


N. 42° W. 


9 
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In calculating the average direction for each county, I have 
supposed the direction along every line of motion to be outwards from 
the centre, except in those cases where the apparent motion was 
perpendicular to the line joining the centre of the county to the 
epicentre. The average directions for 21 counties (including London 




Fio. 17.— Mean Direction of the Shock. 



and Birmingham) are given in Table X., Herefordshire being omitted 
for obvious reasons, and several other counties owing to the small 
number of observations made in them. The last two columns of the 
Table give the direction of the centre of the county from the 
epicentre, and the angle between this line and the mean direction of 
the shock. Fig. 17 illustrates this Table, the centre of the arrow 
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representing the mean direction being placed at the centre of the 
county. 

The last column of the Table shows how very nearly the mean 
direction of the shock agrees in several cases with the direction of the 
centre of the county from the epicentre. The angle between them on 
an average is 12f ^ while it is 3° or less in seven counties. When the 
deviation is considerable, the number of observations is small, or the 
county is near the epicentre and so subtends a large angle. The very 
close agreement in Devonshire is possibly accidental ; but in London 
and Birmingham this can hardly be the case, and the testimony of the 
mean direction in these two cities is certainly very striking. 

In order to avoid confusion in Fig. 17, I have not produced the 
lines of mean direction backwards towards the epicentre, but if this 
had been done, six of the lines would be seen to pass within five miles, 
and three others within two miles, of the centre.^ 

We may therefore, I think, conclude from this analysis : (1) that 
the earth-wave travelled in approximately straight lines from the epi- 
centre ; and (2) that the average of a large number of observations of 
the direction made within a limited area will give a very close approxi- 
mation to the true direction of the shock at the centre of that area. 

Thus, while with a few isolated observations the ''method of 
direction " is almost sure to faO, with a large number of observations 
closely grouped the position of the epicentre may be determined with 
a near approach to accuracy. 

^ The latter counties are Birmingham, Devon, and London ; the former, Gloucester, 
Worcester, Warwick, Stafford, Buckingham, and York. 



CHAPTER X 

COSEISMAL LINES AND VELOCITY OF EARTH-WAVES 

A " COSEISMAL LINE " is a line which passes through all places where 
the same phase of the earthquake was felt at the same instant, or, as 
Mallet defines it,^ a line " in which ... a wave-shell simultaneously 
reaches the earth's surface." If a series of such lines could be drawn 
accurately for consecutive equal intervals of time (say, minutes), it would 
show at a glance whether, and to what extent, the surface-velocity of 
the earth-wave varied in different directions and at different distances 
from the origin. Unfortunately, it has never yet been found possible 
to draw a series of coseismal lines with the same accuracy as isoseismal 
lines, and their absence from earthquake maps is anything but com- 
plimentary to our methods of popular time-keeping at the close of the 
nineteenth century. 

During the last eight years, the records of horizontal and other 
pendulums have added greatly to our knowledge of the velocity of 
earth-waves proceeding from a distant origin ; but we still know little 
with regard to the surface-velocity in the neighbourhood of the epi- 
centre, and we know practically nothing about the velocity in the case 
of slight earthquakes like those which occur in this country. 

A simple illustration will show that a few isolated time-records, if 
they are only correct to the nearest minute, are almost valueless for 
this purpose. In the Hereford earth^quake, the time of occurrence at 
Hereford itself was 5.32, and at Wellington (Somerset) 5.34. Both 
these estimates are accurate to the nearest minute. But as, in the 
absence of other data, the time at Hereford (supposing it possible to 
read to a second) might be anything between 5h. 31m. 31s. and 5h. 
32nL 29s., and that at Wellington anything between 5h. 33m. 
31s. and 5h. 34m. 29s., it follows that the time-interval might be 
as great as 2m. 58s. or as small as Im. 2s. The difference between 
the distances of Hereford and Wellington from the centre being 75 
miles, we see that the mean surface-velocity might be as small as 2225 

1 The Great Neapolitan Earthquake of 1857 (1862), vol. i. p. 10. 
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feet per second or as great as 6387 feet per second. It may be useful 
to know that there are such limiting values of the velocity, but other- 
wise the calculation possesses no interest 

In the present case, however, we have so large a number of time- 
records which are probably correct to within half a minute that a new 
method of dealing with them seems possible. We must reject all 
estimates earlier than 5.32, and, for England at any rate, all those later 
than 5.35 or 5.36, as well as a considerable number at 5.35 owing to 
the common tendency to quote the time to the nearest five minutes. 
When this is done, we are left with observations from 332 places which 
give the time to a minute without qualification, and from 82 others in 
which the word " about " or some similar expression is prefixed.^ Of 
the former, 33 may be regarded as of higher value than the rest. 
They were obtained from signalmen and other careful observers who 
were in possession of Greenwich time or who compared their watches 
shortly afterwards with properly regulated clocks. 

The method consists in indicating each place of observation on a 
map by a mark corresponding to the particular minute recorded. If 
all the records were absolutely correct, we should have a central area 
occupied by marks corresponding to 5.32, and this would be surrounded 
by a series of zones in which the times were respectively 5.33, 5.34, 
and 5.35. If, then, we draw curves separating the marks of different 
zones, we shall obtain coseismal lines corresponding to the times 5.32^, 
5.33^, and 5.34^. 

An ideal map of this kind would of course imply that the watches 
used were generally correct to within a second. In practice, therefore, 
the different zones must intrude on one another, and the coseismal 
lines have to be drawn in an average manner through the overlapping 
regions, special weight being given to the observations which appear to 
be of the greatest accuracy. 

In Fig. 1 8, the coseismal lines, drawn according to this method, are 
shown as continuous curves ; the isoseismals are indicated by dotted 
lines and are added for the sake of comparison. The coseismals must 
of course be regarded as approximations only ; it is possible that they 
err considerably from their true form and position, but yet I think that 
they may be trusted so far that conclusions of some value may be 
deduced from them. 

It will be seen at a glance that the coseismal lines are less elongated 
than the isoseismals, although the directions of their longer axes are 
approximately coincident. The reason for this appears to be that, 
while the intensity given is the maximum observed, the recorded time 
of occurrence belongs throughout to no definite phase of the movement, 
and this is a matter of some consequence when the total duration of 

^ Some of these, I believfe, are more accurate than many which are recorded "with 
greater confidence; 
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the shock may in places have been as great as 10 or 12 seconds. A 
few observers expressly mention that they took the time immediately 
the shock was over ; but this cannot generally have been the case, for 




Fio. 18.— Map of Ck>s6iBmal Lines. 

then the coseismal lines would have been ovals with their longer axes 
at right angles to those of the isoseismals. Nor can the time as a rule 
have been that of the beginning of the shock, for then the coseismals 
would have been more elongated than the others. Judging from the 
form of the coseismal lines, it would seem that the epoch selected 

T 
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(unconsciously perhaps) in the majority of cases was one not far from, 
and slightly preceding, that of the maximum intensity of the yibrations.^ 

The dimensions of the coseismal 5.3 2 J are 76 miles from N.W. to 
S.E., and 64 miles from S.W. to N.E. ; and those of the coseismal 
5.33^ are 143 and 128 miles in the same directions. The coseismal 
5.34| is incomplete for three-eighths of its length, from S.W. to N. ; 
its breadth from S.W. to N.R is 197 miles. 

The distances between the coseismal lines in eight directions are 
given in the following Table. 



TABLE XI 



Distances between Coseismal Lines 



Direction. 


Distance (In miles) between Goeeismals. 


5.82^ and 5.88^ 


5.88i and 6.84^. 


6.82^ and 5.84^. 


N. 
N.E. 

E. 
S.E. 

S. 
S.W. 

W. 
N.W. 


33 

33-5 

35 

31 

28-6 

31 

34 

36 


34 

35 

39-5 

37-5 

32 

33 

• • • 

• t • 


67 

68-5 

74-5 

68-5 

60-5 

64 

• • • 

• 1 1 



Thus, the average distance between the first and second coseismals 
(5.32| and 5.33^) is 32f miles, or 32 miles for the first six directions. 
The average distance between the second and third coseismals for 
these directions is 35^ miles, and between the first and third 67^ 
miles. The mean surface-velocity between the first two coseismals is, 
therefore, 2882 feet per second ; or 2816 feet per second, if we take 
the first six directions only. Between the second and third coseismals 
for the same directions it is 3095 feet per second. Probably, the best 
determination of the mean surface-velocity is that given for these 
directions between the first and third coseismals, namely, 2955 feet per 
second (or 0*90 km. per second). 

There is an apparent increase in the mean surface-velocity from 
2816 to 3095 feet per second during the two successive minutes. 
This, if it were correct, would agree with the results of some recent 
investigations. I wish I could feel that sufficient reliance might be 

^ The cause of this particular selection is probably an over-estimate of the duration 
of the shock. 



CHAP. X COSEISMAL LINES AND VELOCITY OF EABTH-WAVES 275 

placed on the accuracy of these coseismal lines to justify our accepting 
such a conclusion in this case. 

We can now determine approximately the time at which the earth- 
quake was felt at the centre. The distance of this point from the 
south-west side of the first coseismal is a little over 28 miles. To 
traverse this distance at the rate of 32 miles a minute would require 
53 seconds, but the surface-velocity near the epicentre being very 
great, the time of transit would be somewhat less than this. The 
time at the centre must therefore have been later than 5h. 31m. 37s., 
say, about 5.31 J. 



CHAPTER XI 

MISCELLANEOUS PHENOMENA 

Connexion between Geological Structure and the Intensity of the Shock 

As the experience of many earthquakes has shown, the general effect 
of geological structure is that the shock is felt more severely on soft 
than on hard ground. The difference is clearly shown by the records 
of two similar seismographs at Tokio during the earthquake of June 
20, 1894. One of these instruments is erected in the University- 
observatory, which is situated on hard chalk and in an elevated part of 
the city ; the other in the observatory at Hitotsubashi, where the 
ground is low and soft. At the former the maximum horizontal dis- 
placement and acceleration were 73 mm. and 444 mm. per second per 
second respectively; at the latter, 130 mm. and about 900 mm. per 
second per second.^ 

The evidence obtained during the Hereford earthquake leads to a 
similar conclusion, though without throwing any fresh light on the 
subject. I had hoped that the large number of observations recorded 
in Birmingham and the neighbourhood would have allowed the detailed 
tracing of one or more isoseismal lines. Such graphical illustrations of 
the variation of intensity within a small area would have been of con- 
siderable interest ; but the intensity at Birmingham was 6, and the 
boundary between the tests for this and the intensity below is one 
that requires a moderate light for its observation, and thus the records 
are of little service for this purpose. 

At first sight, some observations appear to indicate that part of the 
variation in intensity is due to difference of altitude. For instance, at 
Fownhope, near Hereford, houses built on rock or high ground escaped. 
while those on low ground were damaged. At Bangor Miss Grace 
Ellis writes : " As far as I have asked, the people residing on the hills 
in this neighbourhood did not feel the shock, while those residing in 
the hollows invariably had done so." At Gainsborough the shock 

1 Prof. F. Omori, Boll, delta Sue. Sismol. Ital. vol. 2, 1896, pp. 182-183. 
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was felt less strongly than in the lower ground in the Trent valley. 
But, in all these cases, it seems probable that the effect was due chiefly 
to the alluvial or softer character of the rock composing the low-lying 
districts. 

The effect of geological structure is well illustrated by the observa- 
tions from Great Malvern, which lies just outside the isoseismal 8 and 
is about 15 miles from the centre. The town is traversed by the 
great fault which skirts the eastern side of the Malvern Hills, so that 
part of it is built on the syenite which forms the hills, and part on the 
Keuper beds of the plains below. On the latter, as I am informed by 
Mr. J. G. R Powell, who made many inquiries, the shock was felt 
with greater severity than on the harder rocks of the hills. 

Again, there can be little doubt that the intensity at Deganwy, in 
Carnarvonshire, should be estimated as 6, isdthough the place lies 15 
miles outside the corresponding isoseismal. The house in which the 
observation was made is solidly built, with stone walls 2| feet thick, 
and the abnormal intensity was in all probability due to the fact that 
the foundation of the house is entirely in sand. 

The most detailed observations on this subject are those which 
were collected by Mr. E. Greenly from Anglesey and the neighbour- 
hood of Bangor ; and I am greatly indebted to his kindness for the 
following valuable note, in which he has discussed the records from this 
district.^ 

Variaiion of Intensity in the Bangor- Anglesey District^ by Mr, E, 
Grreenly, F,G.S, — "The rocks composing the district, as may be seen 
in the maps of the Geological Survey, are of a very variable character ; 
zones of hard crystalline schists, and ancient lavas and tuffs, alternate 
with others of softer Ordovician shale and Carboniferous Limestone and 
sandstone several times over in the space of a few miles. 

" The reports show clearly that the intensity of the shock dimin- 
ished rapidly in a north-west direction, the last reliable records having 
been from Trescawen, near Llangwyllog, and Aberffraw on the west 
coast. All replies from observers situated farther to the north-west 
have been in the negative. In the country to the south-east, on the 
contrary, it appears to have been generally felt. Therefore, the 
south-east portion of the Bangor-Anglesey area, a zone about 14 miles 
wide from south-east to north-west, seems to have been a region in 
which the sensible effects of the shock were dying out 

" Now, allowing for gradual decrease of intensity as shown, the 
varying reports seem to show that, within this zone, the shock was 
felt most powerfully in houses standing upon the Carboniferous and 
Ordovician rocks ; less so in those upon the hard volcanic series of 
Bangor; and least of all in those upon the schistose complex of 
Anglesey. 

^ Mr. Greenly's complete report on this subject wiU be published io the next Yolume 
of the Transactions of the Edinburgh Geological Society. 
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" Were it possible to draw the isoseismals with accuracy, we should 
probably find them sharply incurved around the areas occupied by 
the last-named rocks, or inliers even occurring of outer and lower 
isoseismals. 

" Moreover, all reports of the shock having been felt within the 
schistose areas are from observers situated close to the margins of 
those areas, i.e, to junctions with Carboniferous or Ordovician rocks. 
General reports from the heart of the central area seem to show that it 
was scarcely felt at all, while the reports from Tregaian and Bodorgan 
are near junctions. Much more remarkable is the immunity of the 
south-east region, throughout the heart of which I cannot find that 
any shock at all was felt, while from stations on its outer edge con- 
siderable disturbance is reported. Moderate disturbance is reported 
from the margin of the Straits, again near the margin of the schistose 
complex ; and in * Menai Bridge,' a large village or small town where 
I know many people, I have only been able to find one person who felt 
anything,^ although from a house at the Carnarvonshire end of the 
bridge, on the Carboniferous Limestone, a very decided shock is 
reported. 

" It is to be noted that not only are the Carboniferous and Ordo- 
vician rocks probably far less elastic than the crystalline schists, but 
that they are also (as about Beaumaris) much more deeply covered, as 
a rule, with Boulder Clay. 

" In the Bangor area itself, although the shock was felt upon the 
hard volcanic series, there is a general agreement among all persons 
that it was far more strongly felt in Lower or Old Bangor, i.e. on (or 
within a few yards of the boundaries of) the faulted wedge of 
Ordovician shales. It seems also to have been more felt upon the 
Carboniferous rocks near the Straits, so far as I can gather, than upon 
the old volcanic series." 



Observations in Mines 

It has long been known that an earthquake may be severely felt 
on the surface and yet pass unnoticed by persons in mines below. 
Even at the bottom of a pit a few feet deep, the shock may be 
sensibly weaker than at the surface. But it appears, from the inter- 
esting experiments made by Messrs. Sekiya and Omori, that this is 
not the case for all earthquakes. For slight shocks, they find, " there 
is no practical difference between the surface and underground obsen^a- 
tions ; for the principal undulations of severe earthquakes this differ- 
ence may exist, but not to any marked degree ; but for the small 
quick vibrations the difference is considerable." The ripples, in fact^ 

^ " It is just possible that a very thin strip of Ordovician shales passes near this 
house." 
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seem to be in great part smoothed away in the pit, and it is thus 
possible that, with severe earthquakes, " there might be less destnic- 
tive action in deep pits than on the free surface." ^ 

As the following records show, the Hereford earthquake was 
observed in mines at some distance from the epicentre. 

1. Trafalgar (near Mitcheldean, 14 miles from the centre). — 
"Some three or four night- inspectors were in the underground 
workings of the Trafalgar Colliery ... at the time. They were 
much alarmed and thought the workings were going to tumble about 
their ears. One man told me he heard the sound first coming in the 
distance like the rolling of thunder, it gradually came nearer, and then 
the trembling came and the earth seemed to be in throes. The 
rumbling appeared to pass on and the trembling died down. This 
was in the north-west part of the pit workings, which are very 
extensive. ... In the south-east part, another man heard much 
slighter noise and felt much slighter shocks. ... I cannot ascertain 
that the earthquake caused any damage or falls in the workings'^ 
(Mr. F. Brain, C.E., General Manager). 

2. Parkend (near Lydney, 19 miles from the centre). — "In the 
interior of the colliery, three-quarters of a mile from the shaft-bottom, 
and about 900 feet below the surface, a collier was working alone, no 
living being or animal within the above distance of him. At the 
time of the earthquake, he heard a rumbling noise, as though a train 
of colliery trams was being rolled along the tramway, some distance 
away, and, knowing this could not be, he was very scared" (Mr. 
T. H. Deakin, communicated by Prof. J. Milne). 

3. Whitecroft (near Lydney, 20 miles from the centre). — "There 
are two pairs of pits belonging to the colliery under my management, 
about three-quarters of a mile apart. One is working a seam of house 
coal at a depth of 100 yards. This seam is covered over with 15 
yards of blue shale. Scarcely any sound was produced in this seam 
of coal, but the men working in the mine were alarmed by a trembling 
sensation and crumbs of shale showering from the roof and sides. 
The other pits are working a steam coal 140 yards deep. This seam 
rests upon and is covered over with dense and compact beds of sand- 
stone rock many yards thick, and the sound produced throughout this 
pit in the underground workings was of a rumbling, grating, grinding 
character. But, in both cases, the workmen hurriedly left their work 
to ascertain the cause of the disturbance " (Mr. C. Cooke). 

4. Made ley (near Ironbridge, 42 miles from the centre). — "An 
intelligent miner . . . who was down Hamberton pit attending to the 
fires, says he heard a great noise, and thought one of the loaded 
waggons of coal had got loose and was running down the incline. He 
was about 300 yards from the surface and not far from a fault with 

^ " Comparison of earthquake measurements made in a pit and on the surface ground," 
Japan Seismol, Soc Trans, vol. 16, 1892, pp. 19-45. 
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a downthrow of 60 yards " (Mr. J. Randall, communicated by Mr. 
E. S. Cobbold). 

5. Wattstown (Rhondda Valley, about 44 miles from the centre). 
— " Many of the miners engaged on the night-shift at the colliery 
state that a rumbling noise was heard in the underground workings " 
{IFestem Mail, Cardiff, Dec. 18). 

6. Chasetown (near Walsall, 54 miles from the centre). — "A 
friend of mine, who was down a pit (two miles N.N.W. of Chasetown 
and a little below sea-level), heard a noise which sounded like a 
number of coal-tubs running, but did not feel any shock " (Mr. G. F. 
Reader). 

7. Derbyshire. — "In some of the mining districts of Derbyshire, 
the greatest alarm was experienced. Miners who were at work on 
night-shifts were terrified, concluding that the vibration was the result 
of an explosion" in the neighbourhood {Daily Chronicle, Dec. 18). 

At Rugeley in Staffordshire (58 miles from the centre), the Rev. 
A. Moncrief ** made many inquiries from miners who were at work in 
pits at the time, and all profess to have been ignorant of the occur- 
rence." At the Newstead Colliery near Nottingham (94 miles from 
the centre), the Lady Helena Carnegie informs me that " the workers 
above ground were seriously alarmed by the shock . . . but in the 
pit not a tremor was felt, nor anything unusual noticed. The pit is 
430 yards deep." With regard to mines in Lancashire, Mr. Mark 
Stirrup, F.G.S., writes, "I have made many inquiries among the 
managers of coal-pits around Manchester, Bolton, and Wigan . . ., 
and find, as far as I can ascertain, that nothing of any vibration or 
disturbance was noticed in the workings." 

It thus appears that the mines in which the earthquake attracted 
attention lie within a radius about one-third of that of the isoseismal 
4. It is not certain whether the vibration referred to in the record 
from Derbyshire was sensible as shock or sound ; but, on the whole, 
it would seem that in the more distant mines the shock was im- 
perceptible and that only the sound was observed. 

Effects on Surface-waters 

A few observations on the effect of the earthquake on rivers, etc., 
are worth recording here. Vessels at Gloucester Dock were rocked to 
and fro, and many of the crews are said to have gone on land under 
the impression that the ships were sinking. Mr. R. W. Malsom was 
walking through a wood near Ruardean in Gloucestershire, and, being 
close to a spot where two streams meet, he noticed that the water 
seemed to stand still at the time of the shock. A resident of Pendock, 
in Worcestershire, was on his way to work, and, at the instant when 
he felt the shock, he was near a long pool which was nearly full, and 
he distinctly saw that the water was very much disturbed. During 
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the shock, the river Severn at Worcester "suddenly surged and 
angrily foamed up to the level of its banks, subsiding to its former 
level" on its cessation.^ Mr. J. G. R. Powell, of Great Malvern, 
informs me that people coming in from Bredon remarked that the 
river Avon seemed to boil. At Cradley, 2J miles west of Malvern, 
'^ the water in the moat surrounding a farmhouse, . . . once a fortified 
building, was frozen, and it was noticed by the inmates that the 
water imderneath had been forced up to the upper surface of the ice 
and had flowed over it to some distance from the edges " (Rev. T. A. 
Ayscough). Again, a shepherd was crossing the canal bridge at the 
east end of Leamington, and, although he felt nothing, he said that, at 
5.35 A.M., the ice in the canal broke with a loud report. 

Effects on Underground-toater 

I have received only two notices of any change in the circulation 
of imderground water. The first, for which I am indebted to Mr. C. 
Cooke, is from Whitecroft, near Lydney, in Gloucestershire. It 
consists of the weekly record of water-pumping at the colliery referred 
to on p. 279, as bounded above and below with compact rocks. It 
will be seen that there is an extraordinary increase of water on the 
days following the earthquake. "Such an increase," Mr. Cooke 
remarks, "has not previously occurred under ordinary conditions. 
There is always an increase from November to February, but it is 
always gradual. In this instance it is sudden. Is it possible that the 
joints and fractures in the rocks have been slightly opened by the 
disturbance allowing a freer inflow for the water 1 " 



TABLE XII 

Pumping Speed at Whitecroft Colliery, Week ending 

Dec. 19, 1896 



Date. 


Day. 


Rainfall. 


13 


Sun. 


0-42 in. 


14 


Mou. 


0-18 „ 


15 


Tu. 




16 


Wed. 




17 


Th. 




18 


Fr. 




19 


Sat. 





Ram 
Cornish Pump, 21" diam. 



5| strokes per niin. for 24 hours 
51 

■'I 
51 

5i 

6 

6 



>> 

>» 
>> 

If 



Bucket 
Auxiliary Pump, 16^ diam. 



6 strokes per min. for 5 hours 
6 „ 7 



6 
6 
6 
9 
9 



7 

8 

8 

24 

24 



1 Xature vol. 55, 1896, p, 179. 
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The other record comes from Droitwich, and has been kindly 
communicated to me by Mr. T. P. Baylis, Borough Surveyor. Between 
5 and 6 A.M. the register of a waste-water meter at that town showed 
an increased flow of 700 gallons per hour. 

Miscellaneous Observations 

In this section, I have collected several observations relating to 
real or apparent movements of the ground, trees, etc. That the 
movements were in part real, is evident from, an observation made at 
Rendcombe in Gloucestershire, where the hoar-frost, with which the 
trees were thickly encrusted, was all shaken down in a moment. Also, 
to an observer in a wood near Euardean in the same county, " the 
trees seemed to clash together, then tear one another apart." Some of 
the movements recorded in the next paragraph may, however, be in 
part real, but partly also apparent and due to the motion of the 
observer. 

A man going to his work at Avenbury, in Herefordshire, saw 
"the trees and hedgerows all bowing down and quivering." Trees 
were also seen to shake and quiver by persons in the open air at 
Bishops Cleeve (Gloucestershire), Pulverbach (Shropshire), and Ashley 
(Staffordshire). The driver of a stationary engine near Golwall, in 
the tunnel under the Malvern Hills, " felt the shock and saw hi& 
engine moving rapidly and attributed it to himself becoming giddy." 
A man crossing a field at Kingstone (Herefordshire) " saw the rising 
and falling of the ground." Another going to work at Weston 
Beggard, in the same county, saw the church tower sway and heard 
the bells jangle. At Cheltenham, according to one observer, "tlie 
floor (seen by gaslight) seemed to heave up between the door and 
window from west to east, the line of the bend running from north to 
south." Looking down from a hill upon the village of Flaxley, 
in Gloucestershire, a man " thought he saw the tiles on the roofs of 
the houses shake, like the leaves on a tree when the wind passes. . . . 
The next moment the ground shivered beneath him." At Bromsgrove, 
an observer lying on his back distinctly saw the west end of his room 
upheave twice. Lastly, at Droitwich, a night-watchman at a sub- 
stantially-built house, on looking towards it, saw that the turrets were 
shaking. 

The evident magnitude of some of these movements seems, how- 
ever, to show that they are partly apparent as well as real, and the 
correct explanation is probably that given by Dr. J. Marshall. " It is 
well known," he says, " that, when the head is moved swiftly to one 
side and back again to a vertical position, upright objects, seen in 
front, appear to shift from their vertical position in an opposite 
direction, and then back again. ... A similar apparent displacement 
of objects, though in a vertical direction, occurs when the head is 
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nodded backwards and forwards. . . . Lastly, if the observer is in a 
horizontal position, as in bed, for example, a sudden rolling over of 
the head to one side and back again produces like phenomena." 
During an earthquake, the observer's head is suddenly disturbed in a 
given direction, and ** an opposite involuntary movement instantly 
occurs in order to restore the previous condition of things." Thus, 
real movements may be exaggerated " by the svhjective impressions 
due to movements occurring in the observer's own optical apparatus." ^ 



Feeling of NatLsea 

A feeling of nausea is a not uncommon sensation during strong 
earthquakes, and is reported by 17 observers, chiefly, but not entirely, 
by ladies. As a rule, the feeling was only temporary, but with one 
observer at Worcester (21 miles from the centre) it lasted all day. 
In two cases, near Cowarne (7 J miles) and at Malvern (15 miles), 
persons are said to have been actually sea-sick, but I have not this 
information direct from the sufferers themselves. The feeling was 
noticed at considerable distances from the centre, e.g. at Weymouth 
(100 miles), Walton-on-Thames (106 miles), Richmond (Surrey, 110 
miles), London (113 miles), and Bradford (Yorkshire, 125 miles). 



Effects on Animals 

The effects on animals were simply those of alarm at the occur- 
rence of a sudden and unusual phenomenon. 

At Bromyard (11 miles from the centre), horses were greatly 
frightened, " trembling in their limbs and shaking with fear." If in 
stables, they plunged, rushed backwards the length of the neck-tie, or 
tried to drag away from the manger. Cart-horses loose in fields 
galloped about and snorted with terror. At Tarrington (4 miles), a 
villager, bringing his master's horses from the field, was nearly 
trampled on by them ; they crowded round in great alarm, and for 
days afterwards would not pass the spot without reluctance. Even as 
far as Reading (83 miles), a number of horses in the meadow " packed," 
and in a terrified stampede rushed for the shelter of the buildings. 

Men milking cows at Down Hatherley (21 miles) during the 
earthquake report that the cattle evinced great fear and were much 
excited. At Worcester (21 miles), milch-cows trembled and seemed 
dazed; while at Rendcombe (34 miles), loose cattle in yards were 
seen to leap suddenly upwards as if electrified and then to scamper 
round the yard in evident terror. 

Dogs of various kinds barked and howled piteously for several 

^ "The mode of observing the phenomena of earthquakes," NcUurt, vol. 42, 1890, 
pp. 414-415. See also a letter by Mr. Harold 6. Dizon in the same volume, p. 491. 
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minutes after the shock. Near Euardean (14 miles), sheep ran about 
as though chased by a wild beast. In other places, cats sprang up 
and rushed wildly about the house. 

Pheasants are well known to be peculiarly sensitive to slight 
tremors, and have even been kept by a seismologist for the purpose 
of detecting earthquakes.^ On the present occasion, they flew off 
with startled cries from the trees in which they roosted, or ran to and 
fro, crowing and evincing signs of great terror. An observer at 
Laysters, in Herefordshire (15 miles), remarks that **the covers on the 
estate seemed nothing but cackling of magpies and pheasants." 

Poultry of all kinds were much upset by the earthquake. They 
flew down from their perches and showed signs of distress. Cocks 
crowed lustily at Ashley Green, Buckinghamshire (91 miles). A 
flock of ducks in a lake at Eendcombe (34 miles) quacked and took 
to flight, while the swans lifted themselves above the surface and beat 
the water noisily with their wings. At Aberdunant, in Carnarvon- 
shire (88 miles), peacocks and peahens screamed out. 

Smaller birds flew from the trees on which they were roosting 
with cries of alarm. At the Franciscan Convent at Woodchester, near 
Stroud (28 miles), one of the Sisters remarked a fluttering of small 
birds at the windows, the sound of which she at first mistook for hail. 
Thrushes, bullfinches, and other birds in cages fluttered about, beating 
themselves against the wires so violently as to lose feathers. It is 
said that, at Gloucester (21 miles), between thirty and forty dead 
sparrows and pigeons were picked up in the goods yard of the Great 
Western Railway Company ; ^ and, at Norton in Worcestershire (30 
miles), it is also reported that small birds were afterwards found dead 
upon the ground. Even at Luffenhall, in Hertfordshire (109 miles), a 
grey parrot in a cage placed on a table ** screamed vociferously as 
though much frightened." 

It has often been noticed that birds and animals show signs of 
distress a few seconds before an earthquake is perceived by human 
beings. Such effects are naturally attributed to the small tremors 
which precede nearly all large earthquakes.^ Dr. A. Cancani, who 
has studied this subject in connexion with Italian shocks, remarks, 
however, that animals fail to announce an earthquake when they are 
within the epicentral area, though they always do so at greater 
distances ; and he infers from this that the small tremors travel with 
a greater velocity than the larger vibrations.* 

^ Prof. S. Sekiya, Japan Seismol. Soc. Traits, vol. 12, 1888, p. 4. 

3 The Times, Dec. 18, 1896. 

' Prof. J. Milne, F.R.S., "Note on the effects produced by earthquakes upon the 
lower animals," Japan Seismol. Soc. Trans, vol. 12, 1888, pp. 1-4. 

* " Sul cosi detto presentimento degli animali nei terremoti," Bdl. Soc. Sismol. Ital, 
vol. 2, 1896, pp. 66-74. I think, however, that the phenomenon can be explained in 
another way, as in the case of the apparent outracing of the shock by the sound (see 
above, pp. 263-264). 
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The observations made during the Hereford earthquake on this 
interesting point are, I regret to say, partly inconclusive. There can 
be no doubt that in several cases birds virere disturbed before the 
earthquake was perceived by man, but, by a strange coincidence, a 
bright meteor passed over the central part of the disturbed area from 
south to north at about the same time (see Appendix). In the 
epicentral district the meteor appeared after the shock began, but, 
farther north, it traversed Shropshire and the adjacent counties 
before the arrival of the earthquake-wave. Thus, it is possible that, 
with one exception, the meteor may be responsible for the prior 
perception of the shock by bii*ds and animals. 

The following are the observations alluded to. At Dormington, 
in Herefordshire (2 miles from the centre), " all animals were 
greatly disturbed during, after, and some say before, the shock." 
In this case, the effect can be attributed only to the earthquake, and 
it thus forms an exception to the law stated by Dr. Cancani, for 
Dormington lies within the epicentral area. At Bridgnorth, in 
Shropshire (36 miles), a number of white birds were seen flying in 
the air before the shock. Near Smethcote, in the same county (39 
miles), " pheasants were in great commotion prior to the shock." 
Again, near Little Wenlock (43 miles), also in Shropshire, some men 
who were on their way to work say that " they saw a large meteor 
which woke up all the pheasants in the woods, as well as birds and 
other animals, and that they all made a perplexed noise." ^ Lastly, 
at Holt, in Denbighshire (72 miles), an observer, who was awake at 
the time, heard the pheasants in the woods making a noise, and this 
was followed by the sound which preceded the shock. 

Another point of some interest is the relative sensitiveness to 
earth tremors of different birds and animals. One observer at Wim- 
bledon (113 miles) went at once to the front door, and, when he 
opened it, a dog was barking violently next door, and a cow was 
bellowing in a neighbouring field. These effects do not appear to be 
clearly due to the earthquake. Omitting them, we find that cats 
were disturbed to a distance of 22 miles from the centre, but this is 
probably an under-estimate. Cattle felt the effects at a distance of at 
least 34 miles, horses at 83 miles, poultry at 91 miles. Dogs barked 
at Bournemouth (98 miles), Heavitree, near Exeter (99 miles), and at 
Luffenhall in Hertfordshire (109 miles). Small birds were frightened 
at Exmouth (104 miles), Bramfield in Hertfordshire (108 miles), and 
at Luffenhall ; and pheasants crowed at Hertingfordbury in Hertford- 
shire (111 miles), Plas Tregayan in Anglesey (111 miles), Oxtead in 
Surrey (127 miles), and Brenchley in Kent (145 miles). 

^ These men did not feel the shock, and they would therefore naturally attribute the 
disturbance of the pheasants to the meteor. 



CHAPTER XII 

MINOR SHOCKS 

In the history of an earthquake -series, the minor shocks which 
precede and follow the principal shock play a part of far greater 
importance than their relative weakness would seem to indicate. The 
former represent the preparations for the chief displacement; the 
latter are the consequences of that displacement, the indices of the 
gradual, but intermittent, return to equilibrium of the disturbed mass. 
The careful study of a complete earthquake-series should thus exhibit 
to us the process by which faults grow.^ 

Unfortunately, the observation of accessory shocks is rendered 
difficult as a rule by their comparative slightness ; and in the case of 
the preliminary shocks, by the inexperience and want of preparation 
of the observers. After the principal shock, the attention of interested 
observers is generally on the alert, and then the danger is one of 
including too much rather than too little. 

Of the twelve undoubted accessory shocks of the Hereford earth- 
quake, nine (A — I) occurred before, and three (J — L) after, the 
principal shock, the times of the first eleven lying between limits 
about seven hours apart. 

I regret that, with three exceptions, the records are insufficient to 
determine the positions of the epicentres with any approach to 
exactness. The three cases referred to are described below ; for the 
remainder, it is difficult to add anything to the accounts given in 
Chapter III. 

Map of the Minor Shocks, — The dotted lines in Fig. 19 represent 
isoseismal lines of the principal earthquake. It is not possible in any 
case to draw the complete boundary of the disturbed area ; but 
portions of the boundaries for two shocks (those denoted above by the 
letters E and K) are indicated by continuous lines, and the probable 
positions of the remaining parts of the boundaries are shown by 

* See, for instance, a paper " On the distribution in space of the accessory shocks of 
the great Japanese earthquake of 1891," Quart. Joum. GeoL Si/c. voL 53, 1897, 
pp. 1-15. 
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broken lines. The disturbed area of the first shock (A) coincided so 
nearly with that of the fifth shock (E) that I have not drawn its 
boundary on the map. In order to avoid overcrowding of names, the 
places of observation for these three shocks are not shown, only those 
being marked where the remaining shocks were perceived.^ 



TABLE XIII 



List of Minor Shocks 





1 
ccurrence. 


Intensity. 


Number 

of Ac- 

counte. 


Number 
of Places 
of Obser- 
vation. 


Number of 
Observers who 


Time of O 


felt the 
Shock. 


heard 

the 

Bound. 


A.. Dec. 16, about 


11.0 or 11.30 P.M. 


Prob. 4 


13 


12 


8 


4 


B. Dec. 17, „ 


1 A.M. 


3 


4 


4 


2 


8 


c. 


1.30 or 1.45 A.M. 


8 


8 


3 


2 


2 


D. 


2 A.M. 


4 


9 


9 


7 


2 


^^ 


3 A.M. 


Prob. 4 


21 


20 


20 


3 


F. 


3.30 A.M. 


Prob. 3 


7 


7 




3 


G. 


4 A.M. 


4 


8 


6 




1 


H. 


5 A.M. 


4 


6 


6 




3 


I. 


5.20 A.M. 


? 


4 


4 




1 


J. 


5.40 or 5.45 A.M. 


Prob. 8 


7 


7 




8 


K. 


6.15 A.M. 


Prob. 3 


10 


10 


8 


2 


L. Jnly 19, 1897, 


3.49 A.M. 


4 


10 


5 


9 8 



Minor Shock A. Dec. 16, about 11.0 or 11.30 P.M. 

The accounts of this, the first undoubted shock, are insufficient to 
determine the boundary of the disturbed area except in the eastern 
half, where it coincides very nearly with that of the fifth shock (E). 
Towards the north-west, the boundary probably does not reach so far 
as that of the latter shock by about five or six miles, while towards 
the south-west it may extend as much as four miles beyond. The 
approximate dimensions of the disturbed area are thus 97 miles in 
length from north-west to south-east, 83 miles in breadth, and 6300 
square miles in area. The focus was apparently situated between the 
two foci of the principal earthquake, and partly coincided with them. 



St. Micbael's Cathedral Priory, which is mentioned three times in the records in 
Chapter III., is situated in the parish of Clehonger. 
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Minor Shock E. Dec 17, about Z jlM. 

As already mentioned, the boundary of the disturbed area of this 
shock is incomplete, there being no observations from the counties 
of Brecon and Glamorgan. If, however, we continue the line 
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Fio. 19.— Map of Minor Shocks. 

towards the west in what appears to be its most probable course, we 
obtain a curve 104 miles long, 79 miles broad, and containing about 
6400 square miles. The distance between the boundary and the 
isoseismal 7 of the principal earthquake is 6 miles on the south-west 
side and 15 miles on the north-east. The boundary is thus not 
concentric with any of the isoseismals, but it occupies approximately 
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the position that would be taken by an isoseismal of intensity between 
7 and 6. We may therefore infer that this shock and the principal 
earthquake were caused by slips along the same fault and in about the 
same region of the fault. Also, as there is no evidence of discontinuity 
in the vibrations of the minor shock, it is probable that the focus was 
continuous and occupied the space intervening between the two foci 
of the principal earthquake, as well as part or the whole of both 
these foci. 



Minor Shock K, Dec, 17, ahovi 6.15 A.M. 

With one exception, all the places where this shock was observed 
lie in the counties of Hereford and Gloucester. Here, again, only 
about half of the boundary of the disturbed area can be drawn, the 
conjectural part being indicated by a broken line. The curve so 
drawn is 41 miles long, 27 miles broad, and includes an area of 
about 870 square miles. Allowing for the probable inaccuracies of 
the curve, it would thus appear that the shock was connected with 
the same fault as the principal earthquake, and th^t its focus coincided 
approximately with the south-east or Eoss focus of that earthquake. 

In the case of the remaining minor shocks, the evidence is of 
course insufficient to establish any connexion with the originating 
fault of the principal earthquake. If we may assume, from the 
proximity of time and place of occurrence, that this connexion exists, 
then it would appear probable that the last shock of all (L) had a 
focus approximately coincident with the Ross focus. With regard to 
the others, no more than a rough guess can be made. The focus of 
the shock J was possibly situated in the central region between the 
two foci, and the foci of the rest (with perhaps the exception of the 
shock I) may have coincided with the Ross focus. ^ 

Sound-phenomena of the Minor Shocks. — In every case, as will be 
seen from Table XIIL, the minor shocks were accompanied by sound, 
which was generally a faint distant sound, frequently resembling that 
of a gust of wind. Sound-comparisons are made in seventeen cases 
which are distributed among the types enumerated in Chapter VIII 
as follows : — Passing waggons, trains, etc., 4 ; thunder, 1 ; wind, 6 
fall of loads of stone, 1 ; fall of heavy bodies, ; explosions, 2 
miscellaneous, 3. 

^ It is just possible that the shocks F and G were not connected with the principal 
fanlt at all. Referring to the map (Fig. 19), it wiU be seen that the places of observa- 
tion have a roughly linear distribution, and in no cases are they very distant from the 
line of the great fault which skirts the eastern side of the Malvern Hills. 
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CHAPTER XIII 

ORIGIN OF THE EARTHQUAKES 

The evidence with regard to the principal earthquake leads to the 
following conclusions : (1) That the observed phenomena are con- 
sistent with the theory that the earthquake owed its origin to a slip 
along a fault many miles in length ; (2) that the average direction of 
the fault is very nearly north-west and south-east, or, more 
accurately, between W. 44° N.-E. 44° S. and W. 42° N.-E. 42° S. and 
its hade towards the north-east ; and (3) that the fault- line passes a 
short distance to the south-west of Hereford, the exact distance being 
doubtful, but probably not much less than one mile or more than 
three miles. A possible course (AA) of the fault-line is shown on the 
map in Fig. 20, though it should be remembered that the evidence 
leading to this assignment (see p. 225) is not very strong. 



Geology of the Epicentral District 

The approximate position of the originating fault being thus 
ascertained from the seismic evidence, we may now examine how far 
it is in accordance with the known geological structure of the district. 
Fig. 20 contains a map of part of the epicentral area, reduced from 
that made many years ago by the Geological Survey.^ The broken 
line AA, drawn W. 43° N.-K 43° S. through a point one mile 
south-west of Hereford, represents the average course of the fault-line 
as determined above. The other broken lines show the faults which 
are traced upon the Survey map. It is thus evident that none of 
these, at least so far as drawn, corresponds with the suggested fault. 
The latter, however, lies within the area covered by the Old Red 
Sandstone, an area which has never been investigated with thorough- 
ness by modem stratigraphical methods. To trace the faults which 

^ I am indebted to the Director-General of the Geological Survey for permission to 
make use of the map. It should 1^ mentioned that some of the details contained in the 
original are, for simplicity, omitted. 
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intersect the Sandstone, it would be necessary to study the beds care- 
fully zone by zone, and this has not yet been attempted. The 
absence of faults upon the Old Hed Sandstone area of the map is 
therefore no proof of their non-existence. It does not in any way 
weaken the conclusion obtained from the study of the earthquake. 
In the meantime, we have rather to trust to seismic evidence for any 
light that may be shed on the direction and hade of the faults. 

One of the most interesting features in the geology of the epi- 
central district is the well-known Woolhope anticlinal, by which 
the Silurian beds are brought to the surface through the sheet of 
Old Red Sandstone. The anticlinal axis runs approximately north- 
west and south-east, and is thus roughly parallel to the isoseismal axes 
of the principal earthquake. According to the Geological Survey 
section ^ of the anticlinal dome, the Silurian beds at first dip gently 
on either side from the axis, but more steeply near the south-west 
boundary of the area; while, on both sides, the Old Red Sandstone 
overlies the Silurian rocks conformably. There might thus apparently 
be some conflict between the seismic and the geological evidence. 
But this is not necessarily the case, for the section referred to is 
drawn through the northern end of the anticlinal dome, and so just 
misses a more complicated district along the south-west margin. 
Professor Lapworth has pointed out to me, that a peculiar thinning 
out and occasional disappearance of some of the Silurian beds on 
the south-west side of the anticlinal (as compared with those on the 
north-east side) is suggestive of a north-west and south-east fault or 
rapid flexure at or near the junction of the Old Red Sandstone and 
the Silurian strata, at any rate for a distance of about six miles, 
measured from near Fownhope towards the south-east. This boundary 
fault or flexure runs nearly parallel to the axis of the Woolhope 
anticlinal, and therefore also to the fault suggested by the seismic 
evidence. 

One is naturally led to inquire whether a slip along a fault in this 
suggested position, if there be one, may not have been responsible for 
the principal earthquake. The village of Fownhope, where a good deal 
of damage was done, lies about a hundred yards to the south-west of 
the boundary; and a line drawn north-west from Fownhope would 
pass near Hereford and Dinedor, where the amount of damage was 
also relatively considerable. But, if this were the originating faulty 
the intensity would have been greatest at some distance to the north- 
east of the fault-line ; and, on this account^ I think that a slip along a 
boundary-fault cannot be invoked as the origin of the earthquake. 

But only a few miles to the south-east of the WcJolhope anticlinal, 
and almost in the same line with it, there is a second anticlinal, that of 
May Hill. This is a triangular ai*ea, and is known to be bounded on 

^ Horizontal Sections, Sheet 18, Section 2. 
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all three sides by faults. That on the north-east side (marked BB on 
the map) has an average north-west and south-east direction, and, ii 
it be a normal fault, it must hade to the north-east. It thus satisfies 
one, and perhaps two, of the conditions determined by the seismic 
evidence. Moreover, if it were continued through the Old Red 
Sandstone towards the north-west, but bending at first a few degrees 
more to the west, it would pass through a point one mile south-west 
of Hereford. It is worthy of notice that both this fault and anothei 
nearly parallel to it^ about half a mile farther north-east, stop, accord- 
ing to the Survey map, at the points where they enter the Old Bed 
Sandstone. Bemembering how difficult it is to trace faults through 
the latter formation, it is therefore not unreasonable, I think, to infei 
a connexion between a continuation of this fault and the recent 
Hereford earthquakes. 



Seismic History of the Hereford District 

The earthquakes described in this report may be regarded as 
forming a chapter in the seismic history of the Hereford district. 
But our knowledge of the chapter can hardly be considered a^ 
complete without some reference to previous earthquakes which have 
originated within and near the same region. By far the most 
important of those which have occurred during the present century ig 
the earthquake of October 6, 1863, the one already mentioned (p. 224] 
as approaching most closely to the earthquake of 1896, so far a£ 
regards the extent of the disturbed area. 

For the investigation of this earthquake, we are indebted tc 
Mr. K J. Lowe, F.RS.^ His work having been carried out some 
years before the invention of the Rossi-Forel scale of seismic intensity, 
the details published in his report are not sufficient to allow the 
isoseismal lines to be drawn. Mr. Lowe has, however, marked the 
boundary of the area within which the shock was most strongly felt, 
and this is shown by the continuous line in Fig. 21 ; the broken lines 
representing the isoseismals 8 and 7 of the earthquake of 1896. 
Buildings were damaged at Hereford and a few other places, but the 
amount of damage was apparently far less than on the more recent 
occasion. The shock seems to have been most violent at Garway. It 
is not quite certain that the curve drawn by Mr. Lowe is an isoseismal 
line, but^ assuming this to be the case, the corresponding intensity is 
probably not far from 7 of the Kossi-Forel scale. The curve is 67 
miles long and 38 miles broad. Its longer axis is directed north-east 
and south-west, and is therefore at right angles to the axis of the 
isoseismal 8 of the earthquake of 1896. 

1 " History of the earthquake of 1863, October 6th," Brit, Meteor, Soc. Proc vol. ii 
1865, pp. 55-99. 
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Five years later, on October 30, 1868, another, but less violent 
earthquake occurred in the same district ; butj unfortunately, no one 
undertook its investigation. The only account with which I am 
acquainted is a very brief one by Mr. G. J. Symons, F.RS.^ On the 
map which he has drawn, 74 places of observation are shown, and, so 
far as we can judge from them, it would appear as if the central part 
of the disturbed area coincided approximately with that which is 
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Fio. 21.— Map of Hereford Earthquake of 1858. 

marked by Mr. Lowe as the district most strongly shaken by the 
earthquake of 1863. 

Though the epicentral areas of these earthquakes partly coincide 
with that of the earthquake of 1896, there appears to be no further 
close connexion between them. If we may rely on the not very 
complete maps of their disturbed areas, the earthquakes of 1863 and 
1868 appear rather to be connected with a fault or faults nearly at 
right angles to that which gave rise to the earthquake of 1896. 

^ Meteorological MagazinCy vol. ill. 1868, pp. 16d-164. 
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Origin of the Earthquakes 

While the evidence of the isoseismal lines of the principal earth- 
quake enables us to determine the approximate positions of the 
epicentre and the originating fault, that of the isacoustic lines and the 
nature of the shock leads, as we have seen, to the following con> 
elusions : (1) That the focus consisted of two detached parts ; 
(2) that tlie north-west or Hereford focus was about eight miles in 
length and its central portion below a point about three miles south- 
east of Hereford ; (3) that the south-east or Ross focus was about six 
miles in length and its central portion below a point two or three 
miles north-east of Koss ; (4) that between these two foci there was 
an undisturbed portion of the fault about two miles in length ; and 
(5) that the fault-slip at the Hereford focus took place a few seconds 
before that at the Ross focus. 

I have said nothing in preceding chapters about the depth of the 
seismic focus, for there is in reality no method for its determination 
on which the least reliance can be placed. If the exact position and 
hade of the earthquake-fault were known, we might perhaps form a 
rough conception of the maximum depth of the focus. All that can 
be said at present is, that the depth of the part from which the 
principal vibrations proceeded cannot have been greater than a very 
few miles. It is, I imagine, improbable that this part was more than 
five miles below the surface ; but the distance, measured along the 
slope of the fault-surface, between the highest and lowest points of 
the focus may amount to several miles. 

How long a time had elapsed since the last sign of growth in 
the earthquake-fault took place it is impossible to say, but it must 
be many years in length. During this interval, the stresses tending 
to produce movement along the fault -surface had been gradually 
increasing, until they were suflScient to overcome the resistance 
opposed to them. It is worthy of notice that the earliest perceptible 
movements were very slight. Their function seems to have been to 
prepare the way for the great slips to follow by equalising the differ- 
ence between stress and resistance over a large area of the fault- 
surface. We cannot trace with accuracy the transference of the seat 
of movement from one part of the fault to another. The first slip 
seems to have taken place chiefly in the region between the two foci of 
the principal earthquake ; possibly it overlapped both of them partly. 
The next three slips were apparently in the neighbourhood of the 
Ross focus, and were followed by a fifth within nearly the same area 
as the first. Then came a series of small movements that we cannot 
locate further than by saying that they were more closely connected 
with the Ross focus than the other. 

In consequence of the preliminary slips within and near the Ross 
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focus, the effective stress in that portion of the fault was diminished ; 
and this may be the reason why the first great slip took place at the 
Hereford focus. The immediate result of such a movement would 
naturally be an increase of stress in and beyond the terminal regions, 
and the next slip might have been expected in an area partly over- 
lapping the Hereford focus, and either to the north-west or south-east 
of it. Instead of this, for a distance of two miles in the latter 
direction there was not the least perceptible movement during the 
principal earthquake, and the second great slip occurred in the region 
beyond occupied by the Ross focus. 

It is not easy at first sight to account for this interval of no 
displacement, but the following seems to me to be the explanation, if 
we may assume that the earthquake-fault throughout the whole length 
of the focus hades to the north-east.^ If this be the case, a glance at 
the geological map (Fig. 20) renders it evident that the earthquake- 
fault is a reversed fault near the Hereford focus and a normal fault 
near the Eoss focus. Such a form of folding would be a natural 
result of the movements which are known to have occurred along a 
north-west and south-east line and producing folds in the perpendicular 
direction, and of which the earthquakes of 1863 and 1868 were prob- 
ably incidents. A section of the north-east rock-mass from north- 
west to south-east and close to the fault, would thus show an anticline 
at the Hereford focus and a corresponding syncline at the Ross focus, 
with an undisplaced portion in the intermediate region. Now, if 
further movements tending to accentuate such a structure were to 
occur there would be one slip at the Hereford focus, partly to the 
south-west and partly upwards, and a second at the Ross focus, 
partly to the north-east and partly downwards ; while along the fault- 
surface between, there would be practically no disturbance. At any 
rate, the earlier stresses in that region may have been fully relieved 
by two slight preliminary slips (A and E), and those resulting from 
the great slips by the first after-shock (J), which succeeded the 
principal earthquake in about ten minutes. 

Half an hour later, another small slip took place at the Ross focus, 
and, by this, the equilibrium of the rock-mass was almost completely 
restored ; for we have no certain evidence of any further movements 
until seven months had elapsed, when there was a final slip in about 
the same region of the fault. 

In the preceding pages; I have endeavoured to trace in outline the 
history of an earthquake - series. In many ways the account is 
incomplete. If the opportunity were to be renewed, no doubt, with 

^ It is possible that, in the interval between the two foci, the direction of the hade 
changes, so that in the Ross focus it is towards the south-west. There is nothing in the 
seismic evidence opposed to such a view, and a similar explanation of the two detached 
foci would apply in this case. 
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the experience thus gained, the evidence on some points might be 
strengthened, and on others, where lacking, might be partially 
supplied. But the period embraced is too brief to exhibit the con- 
nexion of the recent shocks with those which have preceded them or 
with those which are yet to come. We might, indeed, as well 
expect to understand the causes and effects of the French Revolution 
from the study of a single day^s proceedings. Nevertheless, if at 
present they form an apparently isolated series of events, they have 
thrown some lights I trust, on the nature of the operations which are 
at work in shaping our island. We learn, at any rate, that the forces 
which have raised our mountains and helped to produce our diversified 
scenery are still in action. In comparison with the more rapid rate 
of change now taking place in Chili and Japan, the earth's crust 
beneath us may be regarded as almost in a state of rest ; in studying 
British earthquakes, we seem to be watching as it were the last signs 
of life and movement. But every period of the history requires 
investigation; and, unattractive as it may appear at first sight, the 
epoch immediately preceding the death of a fault or mountain-range 
is at least as interesting to the geologist as the more vigorous periods 
of origin and growth. 




APPENDIX 



THE METEOR OF DECEMBER 17, 1896 

By a strange coincidence, a bright meteor traversed a large part of the 
disturbed area almost exactly at the time the earthquake originated, and 
was observed, either directly or indirectly, by many of those who felt the 
shock. Over the central counties, and indeed throughout most of England, 
the air was still and the sky bright, though in places a slight mist prevailed 
so that only stars of the first magnitude were visible. In the north of 
Cheshire, in Lancashire, and in north-east Wales, however, the earthquake 
was preceded and followed by falls of snow and hail, and several flashes of 
lightning were seen. It is somewhat difficult, therefore, to trace the meteor 
in the northern part of its course, especially as, farther to the south, its 
sudden appearance and disappearance led many pei'sons, who only saw the 
glare, to compare it with a flash of lightning. 

It was frequently remarked by those who were indoors that, at the time 
of the earthquake, there was a bright light, and after the shocks were over 
it went dark. Some noticed a flash of light on the blind, or a light on the 
ceiling as from a lantern. One observer stated that his bedroom seemed to 
be lit up as if by an electric light ; another that it was as if a ball of light 
were in the middle of the room. To those outside it appeared as bright as 
the brightest sunshine, as so dazzling that it was easy to see for a long 
distance, or even to pick up a pin from the ground ; to a few, in their 
excitement, as if the very streets were on fire. 

The meteor itself was seen by many observers. Mr. K J. Lowe, F.RS., 
informs me that he examined two persons at Bristol : " One was walking in 
the street, the other was awake and heard the noise before seeing the flash. 
Both say the flash was white and intense, but unlike lightning. At first, 
it appeared in the east-south-east, and moved slowly enough for the 
observers to turn round and notice it slowly disappearing in the north-west 
It was intensely bright as seen in the east-south-east, but not so brilliant 
when in the north-west" At Badgworth (in Gloucestershire) a gentleman 
" was looking out of his bedroom window in a north-westerly direction at a 
peculiar rosy appearance in the sky, when a magnificent shower of meteors 
took place, all [apparently] falling straight down." At Horsehay (in Shrop- 
shire) a very brilliant meteor was seen just before the earthquake, " which 



298 THE HEREFORD EARTHQUAKE 

fleemed to go right down to the ground " ; and, at several other places in the 
same county, the earthquake was preceded by a ball of fire, or two or three 
balls of fire or luminous flashes, which were seen to traverse the sky from 
south to north. 

It will be obvious, from the accounts quoted above, that the time- 
relations of the meteor and earthquake varied in different parts of the 
disturbed area; and this is. the most curious feature of the approximate 
coincidence in time of the two phenomena. There can be no doubt what- 
ever that in the central part of the disturbed area, the meteor passed after 
the earthquake had begun, and x>08sibly after it had ended. Outside this 
region, it was observed entirely during the shock ; while still farther from 
the epicentre, both to the south and the north, the meteor was seen before 
any sign of the earthquake was perceived, so that to some observers the 
preliminary sound of the earthquake appeared to be the thunder following 
the imaginary lightning flash. The great velocity of meteors as compared 
with that of earthquake-waves is well known, but no more conclusive 
illustration of the fact could be desired. 

The observations of the meteor are not exact enough to determine 
its points of appearance and disappearance. They are sufficient to show, 
however, that the meteor travelled in a northerly direction, and the 
form of the area over which it was visible implies that its course was 
from about S. 10* K to N. 10° W., passing verticaUy over Devizes, Malmes- 
bury, Badgworth, Worcester, Kidderminster, Newport (Shropshire), North- 
wich, to a little west of Longridge (near Preston). The greater width of 
this area in its southern part is also evidence that the meteor was at a 
greater height in the south, than in the north, of England. 

The area over which the meteor was distinctly visible is 170 miles long 
(from near Devizes to near Longridge), and its greatest width is 90 miles 
(from Talgarth, in Breconshire, to Mixbury, in Buckinghamshire) ; but the 
glare of the meteor was also seen at Ilfracombe and at Wealdstone (in 
Middlesex), places which are 165 miles apart, and also near Bulmer 
(13 miles N.E. of York). 

My chief reason for referring to the meteor in this work is, not so much 
to prove the unsoundness of the inference that the mysterious light observed 
by many persons had any direct connexion with the earthquake, as to 
answer a possible suggestion whether any of the sounds accompanying the 
earthquake may have been due to the bursting of the meteor or to its 
passage through the air (see also p. 286). I think we may conclude with 
safety that the meteor was responsible for none of the sounds which accom- 
panied the earthquake. The explosive or crashing sounds were observed 
in close connexion with the strongest vibrations ; and the rushing sounds 
like wind were nearly always noticed at the same time as the preliminary 
and subsequent tremors, and frequently changed (without discontinuity) 
into a deeper rumbling sound accompanying the main part of the shock. 
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